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^= (54) Title: PYRIMIDINE COMPOUND AND MEDICINAL COMPOSITION THEREOF 
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(57) Abstract: A novel pyrimidine compound having an excellent an- 
tagonistic activity against adenosine receptors (A ls A 2 a, and A 2B recep- 
tors). Specifically, it is a compound represented by the following for- 
mula, a salt of the compound, or a solvate of either. (I) In the formula, R 1 
and R 2 are the same or different and each represents hydrogen, option- 
ally substituted Ci_ 6 alkyl, etc.; R 3 represents hydrogen, halogeno, etc.; 
R 4 represents an optionally substituted C 6 .i 4 aromatic hydrocarbon ring 
group, optionally substituted 5- to 14-membered nonaromatic hetero- 
cyclic group having at least one unsaturated bond, etc.; and R 5 represents 
an optionally substituted C 6 _i 4 aromatic hydrocarbon ring group or optionally substituted 5- to 14-membered aromatic heterocyclic 
group. 
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^©P#K:X^VTA 1 S^#;&£^A 2 S^# : <£> 2-0^^^^tl(J. Neurochem. , 33, 
999-1003, (1979)) > SB A 2 S§*7^Xht$5NECAtCG 
S-2 1 6 8 0 «tfl.|»tt©il«l:S^^TA 2 g WA 2A XyA 2B 0 2 O 
fcAHSStlfc (Mol. Pharmacol., 29, 331-346, (1986); J. Neurochem., 55, 
1763-1771, (1990)) . ^5UT, SMEtJTfcA^ A 2 (A 2A , A 2B ) , A 3 (Z54 

§UTcAMPl/^;^P$'Jb> ^X^U^-ifC (PLC) &m&<KVX 

«r j*y\ — )v-i, 4, 5-=u ym (ip 3 ) (DM^msmunts)v^t>^^-yfA 

m^iti--So A 3 S^#teU AiS^t^Jd, cAMPI/^MJWt§§§ 

T%zhfimznx^z> a ^n^-u a 2A wa 2B §«wu t-x-Iz-mm 

#7— If^tt'fbU c AMP l/^JKDi^^lEIt^^t^So A 2B (cWb 
Tte, G/G n ^>/^IW§PLCi:0^> i p 3 i/^;^^S:^;v 
>/^A-<^->(D«I^I^A ; £^iti~§i:©#n (Clin. Invest., 96, 
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1979-1986 (1995)) „ ©fofrftWcCD, A x g 

^W#<^^T«J$>^K,«^#V^$^^nT^§(Br. J. Pharmacol., 
118, 1461-1468 (1996)) „ 75V ^*^H#0«I6*58» 

mmrm, mmnmm^kmm, ^>xu>isttwj, mmm. mmm, 
mmf&mm, ^u->mmmmm^x^mx^t.mw^nx^o 

WS. WAH, ^Jii«ISM^ffl«A 2 S§#: ; £^-r§tcD$g^ (Naunyi3- 
Schmiedeberg's Arch. Pharmacol., 359, 140-146 (1999)) , tJI/ty hM^i 

§ A 2B §##^^t§ <h(D#^&Jg, (Br. J. Pharmacol., 129, 

871-876 (2000)) „ ^tt, ftifiTte, A 2B g^#:£^^0$gteS§£&£<£>l8fl% 

^ji-tts^ru iiifeisR^i^ ^mm^mm-^n t ux^r ji & a 2 B g^#: 

WfJi^Jfciat-S^ftJ&^^nfc Oft® 2 0 0 0-1 2 6 4 8 9^) o A 2B S^«§ 
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mmmz&tf%mmm&m%miz%mmx&%tnwznx^%o 

& & it b ft y y v > afi m #> x m s t ^ t> o t v c t © a s & # ft ^ & s n 

7^f 'J >^t5tgMiWBS§ t^^i§(J. Pharm. Pharmacol., 46, 
515-517, (1994)) «W^7fVy>A 2A StMfii^l^0^-*>V> 

mwiw^Mz^x&ztmm mm 1994-211856) a- 
fla©*tt • KBiajE^jBHbTjBJiD, m%<Dm^tm.±x^m^%(D(D, ^jgb& 

1^7x7 v->A 2 A S®#K*> M&R* nft&ffi ^PSM b bT S (Eur. 
J. Pharmacol., 168, 243-246 (1989)) 7j7y>A 2 A ^##^*# 

Toswfg$ijfP^s^^*'j^fcbTv^^t^»j$nfe 0 sec, tfiKM 
nmmmo) has >-m»#nrL-p>m©^'i4«^#:©T^ ? y ~>>a 2A §^ 

> A 2 A §J&#*g|fc \z.mtMt) <b £ i ^g^nt^l) (Neurosc i ence, 42, 
697-706, 1991) . *Sfi, Jiff #A— 3f>y >Jf?JS#fcfcrU iHRKJTxV ~>>A 2 
a ^#^#lW\ L — rV^jSMfc<££i^X^r^^7£*iI^ii& Z. £.f3i<MW}Wl 
tE£$:#b, Sfc^ttfclHIBKi&fro fc £©#ftj&*&$ nfc (Neurology, 
58(6, S)S21. 001 (2002.4)) . K±0ft|ji,j&>6, 75V -> >A 2A &®ftW&ffl&rt 

7r7 y>A 2 tJkWX. S7f/y>A 2B fc*t LTgM & 3TT § 
[1] 5$ 
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n«3[fes^tt-€-ne.©7jcfq% (^n-i 8 8 4 8 4t) . 

[4] Drug Development Research, 48: 95-103 (1999) Rtf J. Med. Chem. , 43: 
1165-1172 (2000) KlBB3R£ftTV>£A 2B §&#7>^— X K 



•p3it)Sn5A 2A S§#7>^^b (#H¥6-2 1 1 8 5 6 -if) . 

IfiJ^v >ib^#J <t bTH MX«\ WO 97/33883, WO 98/247 
8 2, W0 9 9/6 5 8 9 7^ifC 5, 6 - ffltl tf U 5 i? ><£&®m 

nfcft^ffls^b, a-o, K*tbTt>w«nc^ffl > r*^«itt*^ffl^n-T 
#jis#-r s x fc^Bfr 5« tittffl ia*fb«&# £«a b m 
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(I) 



v>Tfej;ViC 2 _ 6 T;^r:;i/3fi, W«£#bT^Tfe<£^c 3 _ 8 ^D7;Mr;i/ 

«fc 5 JiM l 4 M#^«*f J!tai5£X> «*feg£^ bTl^TfecfcV^C 6 _ 14 ^S» 
StUTViTt)J:^C 1 _ 6 7'>JH, Xtt«jfta£*^rbTViT , b«fcViC 1 '_ 8 T;^ 

; R 3 «7j<m]E^ Any>gf, yyyi, e&X£Wb 
Tv*Tt>J;^c 1 _ 6 r;Mr;^ «ifeX£#bTvvrfc«fcv>c 2 _ 6 7;i'^— 

mmm^vx^xh^mmm^, mmm^mvx^x%^mmmT, xmt 

14 *r*K«fl2**»^:3£, g^£*ibTVvrfc«fcV>5 75Sl 4 M^«3S*?S:£ 
HS^f bT^T <fc^4>& < <h fe 1 ^±OT»^#^W bTVi§ 5 JiM 

mm^mxummm^mvx^x h^snmi 4 m^mmmmm^^t: x 
/»u M^^fe> m^mx^^m, x^n^cDmrnmrn^r^y^yA 

T&fr-ft, 7rV -»A 2A M7xe7rV ~»A 2B S§#: Wtl>^ 
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(1) 



wm&%^VX^X>b£^c 3 _ 8 i'?ny)iir-)VM, ffi«£Wbwrfe 
& V> 5 7bm 1 4 lil^tLT^Tfe «fc C 6 _ 1 4 5?«J* 
«*JS^;S> K^S^WbWT&J:^ 5 4*^#MIStSjlitX, fi£&» 

m^mvx^xh^mnm^mv r 4 «, wwsm&^vx^x^^c 6 _ 

i 4 ^#iWfb*^5££> e&g£^bTVvr*>J;V>575Sl 4M^#MI*Stxt 
K&g£:tbTVVT:fc«fcV><I>&< tt> l ^±OTt&faM^£#bT^£ 5 7I/M 
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i Am^^mmm^& ; R 5 \-imm&^^x^xh^c 6 _ 14 ^mmit7K 



bT^Tk£t^C 2 _ 6 y;P 



-x 1 
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(H) 



C5£4b A^^n^ntisst lx^x^^c^, ^mmmitTkmrn^ytte 

BM^ttT^T fecfc V> 5 1 4 M^M^gtS^^ b ; X 1 Rtf X 2 teH 

x^xb&^mmm^ mmm^, x^iii §t it i 

ssas, x ummm £ w b t v > t t> £ ^ < £ t> 1 &,±(D^mm^ ^ftt^s 
5 jhm i 4 ii^w«s^t^§ ( i ) tmmt&m % b < x« 
^ne>©?«fo#i; (3) r^zsr 2 ^ m—^mmtz-DXymm^ tiss 

&^i y x^xh^5 7bmi4m¥^mmmmm^,m, mtm*^vx^x%<k 
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V 



1Blfea£^bTV>Tfc«fc^c 2 - 6 7;i'^r— Wfcas&^bwrfeJ: 

^c 2 _ 6 7 ;i/^r^;v», &w ttvi t %> j: ^ c 6 _ , ^mmm.it7mm^&, 

^-v*u-;i^ 4~^yuM, x«6--rv^y u-;«T'ag>s (i) SBmo^b 
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isX^xh<k^c 2 _ 6 T)]s3r-)i>m, m^m^vx^xh^c 3 - 8 >^ ur )v 
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x% & ^ 5 7bm 1 4 mmmmmmm^m, gins^ w b w-c & ^ i> c 6 _ x 4 ^m 
y~;i/S, x«e --r v^/ u~ d) fBico^ti 

feb<te^cDi£, X^ti^0»«; (6) R 4 «S§fbtv^fej;^ 
§tbWTt)i^5Ml 4l^filtS^STfe§ (2) fB^Ofc^&b 

<tt-^(D^ x\ttn*><DmffiffiW ; (7) R 3 w\D^>ilf, lil^fbt 
(3) mm<D^m-hv<u^:(Dm., x^n^WPti. (8) 

BmS^^'bTV^Tfe^V^mM^, tlS^ftT^Tfe^V^ilf, XteS 
$lS£Wb WTfe<£«^IC^??& D , R 5 #iiS^tbt^TfeJ;^ 5 Jbm 
1 4lffSHil^T?*§ (4) flB«©^'tlfeb<«^-(D^ X^n^OD 
(9) R^zMtUB 1 * An^>If, vT/*, tiS^fUT^T 

fe.fcv^Ci.eTMm g&g£^bTv>T&<fcv>c 2 _ 6 T;i^-;i^ ems 

^bT^T%<k^C 2 _ 6 T;^^S, em»^bT^Tt)^^5 7!;Ml 4* 
«&&£WbTV>Tfc<fcVM&&IS^ XttM^bt^T 
fe^V^^M^-e^D, R 5 ^Sm»£^bWTt>J;^5 7bSl 4M^«it* 
5S5££T & S ( 5 ) SBicCD^'tl b < «^-0D^, Xtt^-n 6 <D?«*Pt) ; ( 1 0 ) 
R^^/XteR 2 /^ 7]c*M^, itS^f bt^tfei^C ^eTMM, X 
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?«§n§s§i<) , (i) 7bm o) i3«c^t^ ; feb<«^(Z)ii, x«^n 

£><DMM ; (11) R 4 ^ 



<fi&aSM>zMSIi^ AD^>||f, ?mm, -bnX, B$IX£ 
ttT^Tfe^^Cj.gyMM, B^S^^TbTV^TfeJ;ViC 2 _ 6 y;i/-ir-;i/ 

^bWT&£^C 2 _ 6 r;i/=^;i/;t+>^ tlS^tbTV^TfeiUC!^/ 

TfeJ;^^;!//^^ 7U-JI/7yJH, P7U-^7yJH 1 B$IK£ 

B^S^WbTViT ; fej;ViC 2 _ 6 T;i/^--;i/x;i/^;i/S, filS^ttT^ 
e$lS£WbT^Tt><£^c 2 _ 6 y;i/^;i/X;i/:7^ 
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Tfc£V>5 75Sl 4M^«41*^«^e>^^S¥o ] T»£n&«T&£ (1) , 
(4) , X« (8) fEic©fb^4&fcb<te-€-©^ X«^-tie>©^»tl ; (1 2) 

xs^ne.o^«; d3) r 4 ?5U 




(it (V) (VI) tf, R 8 «TlBBmS^ad^51^n§SS:^b, BStteTIB 
a >zkSIIC^ An^r>gf, zkBI*, -hn«, ^T/*, wm&* 

t^t&j^c 2 _ 6 7;i^~;h^S, c 2 _ 7 im«T^;i^ gll^itv^ 
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2<2«$|S£WLT^TfeJ;^4-^U^i/*T&§ (1) , (3) Xfi (7) IB 

moxk&mhisKn^om n.\^n^omm%m ■, (is) r 3 ^ao^>^ 

flitfta£S^rUTViTt>«kViC 1 _ 6 TJWVa, bWCb«fc 
(14) ^gB*«'(^#J : fob<«^^ X«^ne><D^fP% ; (16) R 4 ^ 



con; 



'R 



(HI) 



Bt£S£^LWTfe£^C 3 _ 8 ^ aT ;i / ^r-jl/S, fll^ftT^ 
^-fbTjc^^aX^e^^bT^T^^V^TiSl 4*^§*«*SS:i£S 
0DtlI^fbT^Tt)J;^4-t°U^H-eS^ (14) (15) WB*lc<D{t 



-a-'tifeb<^(D^ x^ne©i 



(17) R 5 ^tII$fbT^T 



x.=uvmj^.zsiry^)] / mx^^ (i) 73s (5) %m<(D^m i b\s<\-xt 
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M (16) f3m©^#lfeb<tt-?-(Z)^ X^ne^^fPtl; (19) ffilB 

(i) 75?s (is) fB«(D^'tifeb<^(D^ xj»ne>©i§i«fn*i*^b 

d9) sH«»f«%; (2 1) y^/zy>A 2 ^m^m-¥ir^mm<D 
mmmxte^ffim-e&z (i9) sb«<z)«^; (22) 7jy~»A 2A st# 
^M#-r^^m©a»jx«^raT$.§ (19) iam©m^ti (23) y^v~> 

>A 2B §§#^p^1-§^loM^JXttfieiTSI) ; (1 9) f3*<D«c% ; 

(2 4) y^/->>^#^^n?&3 (19) fH«c(D«#j; (2 5) y=fj 
^>A 2 ^m*^5jm\~(:&% (1 9) K^©«a^#3 ; (2 6) 7f;y>A 2A § 
§f*M^J-efe§ (19) &mom.i&® ; (2 7) y-^V ->>a 2 B g^#:^sfijtf 

25-5 (i 9) mmmmm (2 8) n-*>v>mmmm, j tn,?^>n~e&%> (1 

9) ~ (2 2) , (24) ~ (26) (D^nfrizmmvUf&W ; (2 9) 
»J"e$.§ (19) ~ (21) , (23) ~ (25) > (2 7) (D^m^ 

(ctBKoDffi^ ; (30) ^wnxvmmn^&z (1 9) ~ 

(21), (23) ~ (25) , &£Z$ (2 7) (D^Ttl^Mzmm^M^O ; (3 

i) immmnmmm~c&% (30) sb«<z)«^; (32) 

x\z&mn-z%>% (30) mmmmm; (33) mitm^mxu^mmmz^ 
n^mmnmrnrnw^r^mzm^ (19) fam^ira; (34) wmumw 
(1) ~ (is) mm<D^m^^<u^r(Dm., xfe-tnzn&tim 
'Dotfflc (35) wmm> mmm&&mm> mmmmnmm, mmmxu^M, 
<DmmMxu^ffiM~?%>% (19) mmnmm®; (3 6) j&»t^j, w«ig 
mm&mMx\%^ >x u >^S'[«?t^JT^. ^ (19) f2*c©«#j ; (37) 
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A 2A ^§^ A 2B g§ffXHA 3 ^WWtl.^I^iftb. 09 A. « 
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1, 1, 2 - h U^^;V-7°nt°;i/^ 1 -7"nHJV7"nHJH, l-t^JV? 

2, 2-v?^^;v^;v«, i, z-i?^)i7^)V^ 2, 

2-x.^)v^)iM, 2- ^^)v^y^)vm, 3 -pww^>^;i/a % 
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T;i^x;i/X£^U ^I^ItlTfiiax^M, 1-7°DHZM, 2- 

7°nk°-jH, i-7/^x;i/X> 2-y^-;i/^ 3-7/^x;i^, 

1- ynbf-;vs, l -x5Px;v- 2 7/nt!x;i^ 2 -*3=-;i/- 3 -yntrx^ 
i-^>^x;i/S, l -s\3rz/~)lM, l, 3 -^+J->iM >-r;U3£* l, 

ec-7b^>l, ferf-^h^/I, i2-^>^;i/^-^r->S, i 5 o-^> 

1, l-^^^I/7°ntfM^r^S, 1, 2-y'/^7°o^yI, 2, 

2- y^^7 1 nt"M^yl, 2 -x^l^D^ ->S> l-p<3^-2-X5P 

;i/7/n#^->s, i-x^;i/-2-^^;vyn^5>^ l, i, 2-hu^wv 
7°n^^yS, l, l-^/^7>+yl, 1, 2, 
2 -v'^WK/h^X, 2, 3 -y7fJV7*^t^yl, 2-X^7*h^y 
a, i, 3 -^^^;i/^>^r->a> 2 -p<5P;W^>h^r5/S, 3 - ;* > h * 

(DT;i/xx;^^r->S^^b, Wil t bTI^^«EXn^yl> 7Un^y 
1 -7n^"M+yl, 2-7'D^-JI/t^yl, •'fy7 0 n^M+yl 
2-^^)V-l-y°u^-)V^Zym. 3-^fJV-l-7"D^-M*yl, 2 
-^^-2-7°D^JWyS, 3 -j*^JV- 2 -7°n^-J^yl, 1- 

7/^x;^^^^ 2 -7/5rx;M-^>-^ 3-7/t-x^^^, i-^>^x 
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®7^-;i/t^yi^^b, »i^tbxWAtof^t^yi« 1-7 0 
nfc°x;M-^v-X> 2 - y°u Hx;U:t^>S, l - ^x^^X, 2-7^x 

;m-4^>»> 3 3 1 -^°n if-;i/^^x> 1 - 

x^x;i/- 2 7°n h°-;i/^v-S, 2-^^-3-7 c nh 0 -M^yl> 1 

>^x;p:t^>g, 1 -^->x;M-^>a, 1, 3 -^v^>>M' w;i^^> 
i, 6 -^u^sm >-r;p^-^v-s, #/Wfe>n£ 0 

5 e c-y^Jl^m, t e r t-y^)V^m, n-^>^)V9- 

/ s o-A^yJ^tS, 1, l-^^7°DHJ^t*> 1, 2-^^^;i/y 
u\f)i^^m, 2, 2--J^)Vy°u\i)V^m, 2-jL^)vy a u\f)V^^ 1 
2 -x.^)V7°u¥)v^m, 1 -x^;i/- 2 -^)Vy°u\±)V^m, 

1, 1, 2-h'J^^7nH^tS> 1, 1 -i^^)V^)V^m. 1, 2 
-z?^)V7^)V^jrm, 2, 2-i?^)V7~^)V^m, 2, 3-^*^)1?*?- 

jv^^-Ms i, 3 --j^^)vy^)v^m, 2-jL^)vy~^)v^m, 2-*^)i 
)v- i -y°u^-jv^m, 3 1 -y°u^-)i^m, 2-^^-2 

-7p^x;I/^S, 3 -pWI— 2 -7°n^x;HP«, i-7^x;^«> 
2-7r^WX, 3 - y^~)V^M, 1 -^>^px;hp;xS, 
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7)l*-)l^m%^ls, ^M&S£bT«MA«x^x;k^-g, l-^ntfx 
Jl^m, 2-y°uM-)V^m, l-y^nji/^^S, 2-^-;^^-*> 3 

-^XJk^:^ S-^^-l-^ntl^^l, l-X^-2^Dh" 

2 3 -7°nHzj^tS, l -^>^x;i/3^&, 

I?«$nfey^ nyj^J^SSl, FJ^^>^n7°Dt'jH, y^nyf 
i/^n^>^;^ y^n^yjH, v^n-\^;^ v-^u^-^^;!/ 

— Ok — r;K y^n7'f>- 1 — Ok ^n7f>-3 
— Ok 1, 3-y^n7^yi/-l-^JK v^n^>^>-i — Ok is 9 
U^y^y- 3 --Ok S^n^>7=->-4 — Ok 1, 3-y^D^>^yXy 

-l — ok i, 3-y^n^>^^x>-2 — t;k i, 3-v^n^>^x 

>- 5 — Ok v^n^\^rir>- l --r;K ->^n^\^ir>-3 — Ok ^^n^\ 
=^-fc>-4--Ok 1, 3 -i/^7D^\^iti>x>- 1 --ok 1, 3-^^7DA^ 
it> ? x>- 2 --r;K l, 3 -v-^n^\^rit^x>- 5 —Ok l, 

^rit^x>-3 — ok i, 4-^^u^+h>?x>- 1 — ok ^n^v/^v 
- i --ok y^DA7T>-3-^jk v-^n^\7°^>-4 — r;k v^n^y 
■^>-5--ok i, 3-e/^n^\7°^>-2 — ok i, 3-->^n^\y^>- 
i--r;k i, 3 -v-^n^\^^e>x>- 5 — r;k l, 3 n^\7°^> ? x> 

-6 — Ok 1, 4-y^DA7^yX>-3 — Ok 1, 4-is$ U^7°$? -Jjl 
>-2 — Ok 1, 4-^7nA7^i?x>-l — Ok 1, 
X>-6 — Ok 1, 3, S-i/Zu^y"*? hUx>- 3 — Ok 1, 3, 5—> 
^□A7^h'JX>-2-^JK 1, 3, 5-y7DA7^h'JX>-l — Ok 
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1, 3, 5-y^7DA7^hUx>-7 — Ok i/9njri77->- 1 — Ok is 9 

u^zj-y-z — ok >-^n?r^^>-4--r;k ->^n^-^-^>-5 — ok 

l, 3 -v^n^^x^- 2--Ok l, 3-^n:*£7^x>- l — Ok 

1, 3 -y^nt^^yx>- 5 --Ok l, 3-^nt^^yx>-6— f JK 

1, 4-y^Dt^^> ? I>-3 — Ok 1, 4-v^n^"^^> ? X>-2--r;k 

l, 4-v-^n?r^^^x>- l — Ok l, p^-^^i>x>- 6 --Ok 

1, 4 -5st7U*#?i?JL>- 7 — Ok 1, 5-^Dt^^i>I>-3 — Ok 
1, 5 -v-^n:t^vX>- 2--Ok 1, 3, 5-y^n^^h'JX>-3 
— Ok 1. 3, 5-y^Dt^^hUX>-2-^;K 1, 3, 5-y-^n^ 
^h'JX>-l — Ok 1, 3, 5-y^Dt^^hUx>-7-^Jk 1, 3, 
6-y^n^^bUx>-2 — Ok l, 3, 6 u-JrZ? h U x>- l - 
-Ok 1, 3, 6-y^D^^h'JX>-5 — Ok 1, 3, 6->^n;t^ 

hux>- 6 --fjvm, ^awfens. 

^hHD7UM, ykFDH7-JH, -f5^VU-^*> tWJ = 

$n^*-^> *3Sr«*tto«f^ai («^.«7^;W5i*ai, 

*HMHB1ifc*ViTffiVia rc 6 _ 14 3Sr**^fls*#IR5*a6j ry»j-;k t 

7xxjH, ^f>^x;i^ l -j-y^vg, 2-j-?7-)im, TX 
Ux;H, A7*^I/xM, E'7x-JH, -T>^irx;k^ Tir^^l^ 7 
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mi mm iz & Mtfcmtzm *&tfz>t, u #u a tf^ggt^iSi&ssss its t u t « 
7^7^;^, r^^Uv^i/g, ^ywjM, ^^/yx;i^ wj^ 

^l/tf U 5 v 5 -;^, tf 5 VU tf U 5>x;i^ tf ^ y*D tf u v>x;i,g, m ; 2) ^flfe 
iiS5t«iUT«7ij;H, tf5?x;i^ y^D^>^t!7-JPS, W7'J 

-fv^>>/7>jM, <? : 4) 2TO±©sat«0^^#^^:§^«-(g 

y^-y-v 5 -;!/*, ^ityu;vs, -rv^w;v*, ^>i/=*-^-y-i/u;i^6, * 
W7^'jj«> tr^n^in/u;^ -f$^V>7^'jjn> fi;77 

7tt)VMs 7/n t°^-x;i/S, 7/^n-r;i/S> 4ft&**tf&ns. 
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x;p&, tfx;i/7ji/*x;i/^ 7UMi^-;«, / so -yD^xM- 
iso-^>f-HM^H> x^x;i/x;i/*x;i/S> »*&wre>n&o 

;i/x;i/^^x;i/Sj Rtf rc 2 _ 6 y;i^x;i/x;p:7.Yx;i/Sj ^wsra&m 
-^;i/x;i^7^x;^ tfx;i/x;P:7^x;]^ 7V)V^)V7j x;i/X, /so 

S> c 2 _ 6 r;Hrx;i/^ c 2 _ 6 t;i^x;i^ c^eTM^xj^^H, c 2 
_ 6 7;i^-;i/7jWsx;i/X, c 2 _ 6 T;Hpx;i/x;i/*x;i^ c X ^^7)V^M)V 
7$-)im, c 2 _ 6 T;i/erx;i/*;v^x;i/S> c 2 _ 6 y;i/^x;i-#;i/^x;i^ ^ 

r;i/^-x;i/»> c 2 _ 6 t;1/^x;^ c 1 _ 6 7JW7M=;i'S, c 2 _ 6 r;Hr 
x;i/x;^x;i/S^ c 2 _ 6 T;i/^x;i/x;i/^x;ws, c )V*)Vfi)iS=-)VM, 



24 



WO 03/035639 



PCT/JP02/10952 



/S> n-'7mZ)V7$S& J s o-7°ntr;]/75/l, n-^9-)V75.y&, 
1 s o-7>^)V75 ;l, t e r t-^^Jir^/M, n-^>^)V7^/m, J 

s o-^>5P;i/75/i, ^^>5P;i/75/l, A-^yji/yayE 1-/ 
?j^ak>75/l, l, 2-v/5P;i-:7 0 nt:;Kr5/l, 2-x^^7°nt°;]/ 
7$yi, l -j*3\>>- 2-x^;i/:/nt:;K75/l> l -x^- 2-*3=\>k7 
n\d)V7$s& i, 1, 2-hu^^7'nt>75yi, i-/?;K7^;K7 

$7*. 2-^WW5/S, 1, 1 -^/fJV7^75;S, 2, 2- 
y^fJl/7^75yl, 2-x^7Y^75y& 1, 3-i?*^fr7^)VT 
5 2-^5 : JK>^75yi, 3-^?M>^75yi, AT, N-P 

^^7^71, AT, iV-^IfJV75;i, AT, N-P (n-Zfn\Z)V) 75/ 
1, TV, N-i? (iso-7°ntfJW 7$;S, /V, TV— V (n-7^)V) 75/ 
1, N, N-P ( i s o-y^)V) 75/1, N, N--J iter t-tt)V) 7 
5/1, TV, (n-^>^)V) 75/S, N, N-V> ( i s o-^>^)V) 

75/1, N, N-i? &Or-*>^)V) 75/i, N, N-'J (n-^^M 7 
5/1, N, N--J (l-^^n^l/) 7571, TV, A/-S? (1, 

^)Vy'u\f.)V) 7571, Af-/^;i/-A/"-x^;i/75/l, n-jl^jv-n- (n 
-7ntVW 7571, N-*^)V-N- (i-ynkVl/) 75/1, t*-^75 
/I, 7'JJV75yi, (1 -7n^-j|/) 75/1, ^v7n^-JV75yl, 
(1 - y^>- 1 — fJW 75/1, (l-y^>-2 — fJW 75/1, (1 - 

y^>-3 — uv) 75/1, 1 — t;k> 75/1, (2-zf<r> 

- 2--r;i/) 75/1, AT, AA-^tfx;P75/S, AT, 7V-y7'J^75/l, 
Af, N--J (1-7D^-JW 75 /*, TV, N- -i 77n^7 5/1, Af- 
bfx;i/-A^-7U;V75/l, If-^75/1, 1 -7°n tfx;^7 5 /I, 2- 
7°nt:x^75/ls 7?^75/l, ^>f-jV7 5/l, A^y-JV75/ 
1, AT, AT-yX^-;i/75/S, AT, AT- (l-7ntfx;W 75/1, AT, AA 

- (2-7 t nlf-Jl/) 75/1, N, iV-y7^75/I, AT, AA-i^^>^ 
-JV7 5/1, AT, A^-y^y-jl/7 5/1, tHn^y/f^75/l, 1- 
tHn^yXf^75/S, 2-t FD^/X^75/1, 3 - t: H U**/- n 
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-^>t-JWM^jV75;1, xf-ji/^^-;i/7 5/I, ;*^;i/#;i^x 
i s o-^D^ji/*Mx;v7^yl, / 5o-^>r^MM^7^;S^ 



tun /\ny>js? (^^.jar^y*®^ js&ism untuck mvmm^ 

S, 22- 7/n k°;i/g, iso- 7/n fcf;i/^ 22 - 7/^;i/S> t s o- 7^;i/X> s 
ec-7fJVS, ferf-7^M> 22-^>^;i/S, 1, 1 -^^^n t? 

l, 2 -y^f^7°D t°;i/S, 2, 2 -v^^T/nt:;!^ i-x^;i/t/ 
ntf;i/g, 2 -x^;i/7°n tf;i/X, n-^\^)V&, l 2 -x^;i/7°n 

tf;i/S> #) v c 2 _ 6 x;i/xx;va (m«tfx;i/X, 7U;H, i-7°d^;1/ 
X, 2-^n^-;i/X, V7°n^-)i^ 2- i-?°u^-)V^ 3- 
1 -7'd^;h, 2-^^-2-7°d^m, 3-^^;i/-2-y 
n^-;i/», 1 -T/^x^g, 2-^r^.)vm. 3-t/^x;vs, 1 -^>^x;i/ 
X, 1 -^irx;i/fi, 1, 3 -^\^rit>^X-;i/fi, 1, 

, c 2 _ 6 y;i/^x;i/S (m«x^-;i/X, i-y°u\^-)vm, 2-7/n 
tfx;i/g, i-7/^x;i/S, 2-r/^x;i/S> 3-r/^x;vs, 3-;*^ji/-i- 
7/nt£n;i^ 1 -x^x;i/- 2 r/n t°z:;^ 2 3 -7/n b'-;i/», 

i-^>^x;i^ 1 -^>-x;i^> 1, 3 -^+J->iM>-f,«> 1, 6- 

^\W>i?-f ^) , C 1 . 6 7;^ + yg WU*;* b^v^ Ih^> 

3£> i3-77°n^dp->S> /so-7n^yi, sec-7n^vl> 22-7/ b 
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^yl> iso-^h^>S, sec-7>^>l, t e r t — 7* h^^S* 22- 

A^v^^i, , c 2 _ 6 t;u^--;I/^v» (#!ix.teftfxn3->», 7Un+ 
yS, l - yn^-M*yl> 2-7°n^-;w-^~>S> -fy^n^-jl/t+y 
a, m) , c 2 ^ % y)V^)V^^-^m (mtexy-^i/^vX, i-^nt°-;i/ 

X^;i/^«, n-^U\i)V^m, i s o~y°Uif)V^m, sec- 
y°U n - y^)V^m, iso- -f^)V^m, sec- Zf^)V^ 

Tu;i/^^ts, 2-7 0 D^Mm ^) , c 2 _ 6 

m , c 2 _ 7 mmmyi/)\>m cm^ty^jvm, y°u^-jvm, y 

757i> c^ & y)V^)V7s)V^=.)vm, c 2 _ 6 7;i/^n;i/x;^x;i/X> c 2 _ 6 
y )]/^-)V7,)\<t£~)VM, Cj.gTJi/^x^^-jH, c 2 _ 6 t;^— )Vt,)V 
y^-jim, c 2 _ & y )v*~)V7,)vy j ~)vm xy- 

-yy-;i^;i/*x;i^ ferf-7fHJi/^M Ex;i/x;i/*x;i^ y 
xyx;i/x;i^x;i/s, ^y;i/x;i/^^x;^ xrMJV7^^M, 

/so-7°D^-Jl/^7^^JH, i s o-^>r-HJk7^ 

-JIM, jL^-ji^jiyj zDvm, , c 3 . 8 y7n7MM (0d 

y7n^7fJH, y^nt^^H, , C 3 _ 8 y7D7;^i« fc£ 
~>^n;7°p^-;k y7D7r-Jk y^n^>f-Jk y^OA^t^JH, ^) , 
5 7bM 1 4 (09*. fc£ H P U ~^x;i^ H n U b° A U ^ 
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\du*?—)v&, -^s^V'JjH, h^/us^X, -rs^vu^;!/*. 

i?tFn7'jm ^kFDk7-M, ^5^/U^Jl/i> ^WJ^IA 

^) , c 6 _ 14 ^^fb7j<m^a m^fy^jvm, -f>x-;i/S, 1 - 

2-±y^)Vm, H7i^H, O^ir-^S, ^) , 
t°^>>:z;i^ h'J77UM, ^h^^/U^S, ^>v>UTV*U;i/^ 

^-y^u^;i/S, -»/u~;i/S, y^u^^i/S, -r^^v^hur^;^ 
5 W tr u ^x;^S, -f 5 ^/tf u ^ y^jH, tr 7 v* n tr u >?~)VM, tr ^ v* n 

^W;i/S> ^>v^^/u;w3£, tw>>7yuM, tf^vn^-^yu;i/ 

I^f UT^T i C 3 . 8 y 7 D 7J1/7"^S> SJagS^UWrfc cfcV^C 6 _ 



28 



WO 03/035639 



PCT/JP02/10952 



h^u tf^v 5 —;^ -ys^vu;^ tf^/u -f^^V 
du;vs, tfu^va, tru^-;^ tfu==^~;i^ t?7^-;v», tf^v 

U;PS, «?) *^Ltfc«t<, lost, -itSMlfiS^tbT^tfei 

aitum 7K*M^ 7^;s, yyy«, ^mis^fbt^tfej; 
^c!- 6 7ws, c 1 . 6 7;va^>i, 7x^jk hu^;k tru 

WffB^; (i) te^vvr, R 4 wu «iii£&WbTV>Tfc<fcv>c 6 _ 14 #^Jfcfc# 

SSi^m 4>ft< it) 1 5 73^ 1 4 

3gfcS&*tf££* c e _ 14 ##ftlftfc**S85*;a (^^«7i^I, i-y^JVS, 
twj>>-;i,a, tr^^^-;vs, -f^^/U^S, tf^vu &=.)V£. 
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-f5^/UM, -f>FU;V», -fVOF'JiH, -f > F U i*x;i/», 3V 

du;h, try F^it^x;^, «$) j&j*vfsn, H^Jin6os«fli»s*^r 




t&fB5$ (I) fc&HT, R 5 «, f WntlS^I LT^Tfe J; ^ C 6 . ! 4 f I 

S*x;l^ tr^x;^ Ht^/U^S, -ofu^s, -fy-f 

> F u -f > F u >>x;^ x;i/S, -f y * y u x;i/», * y u 5* - jv 
& y^r^x^s, ^-y^u^;i/& ^y^u;vs, ^yu;vs, -r^v 

tf7>x;i/*, v^n^>^h°7>x;i/^, ^yy'7UM, -f y^>yy >j;v 
5 i 7 , ;ujvs 1 -ry^ryu;vK, ^>x^yyy;i^ ^>x^7^7y , u 
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^tv/u;v»> ?x;7U^i, yntrnu;^ tf u F^u-^— ^ 




R 3 , R\ RtfR B K::&l*«> r««S^^bT^TfeJ:^C 6 _ 14 ^«^b7K* 
r««J [l] M&$l£&tf&<h, MS, Any>g?, v- 

Slft*&^rbTViT , fe«J:ViC 1 _ 6 T;i/3^r->S, ilSSf LT^tfej;^C 2 _ 6 
y)V*r—)Vtt5s&, WmM%^ bT V^T fe «fc V> C x _ 6 T)V*)V^Jr^ ■ fij«£ 
WbT^TfeJ:V>C 2 _ 6 T;i/er-;V5 i ^-», «MK£WbWTt> J^C 2 _ 6 7;i/ 

c 2 _ 6 y;i/^r - - eins^w b t ^ t *> «fc ^ c 2 _ 6 t 
bTv^Tfej:v^c 2 _ 6 T;i/^r-;i/x;i/7^-;i/S, Bifeg£^rbwcfc«k^c 2 _ 

4^ r W^b7K*3g^;aWeMa^WbT^T : bJ;^ 5 7iS 1 4M^«»3R 
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5^*>&afc£ft*lfflRfc©£)&*»tf6ft, [2] «fcD$RHfc«, (1)***, (2) 
Anjf'VJgf, (3)^7 71, (4)-bDS, (5)(i)7jcm», (ii)vT/*, (iii) 

/\ny>s?, (n) c^eTJV^-jvr^ym, (v)y (c^^mjv) 75/1, 

(vi) C 2 . 6 7;^;V75/S, (vii)y (C 2 _ 6 7M-JW 7571, (viii)C 

2 _ 6 7M-^75;k, (ix)v (c 2 _ 6 y;i^~;v) rays, WAr-c^T 
jv*)V — n— c 2 - 6 r syi, (xi) at- c x _ 6 7)V*)V- //- c 2 _ 6 y 

- JV7 (xi i) N- C 2 _ 6 7)V*r-)V- N- C 2 _ 6 T^-^T 5 7 S> 
(xi 1 i) 77)l>*Jltti/M, (xiv)TBDMSt^ryS, (xv) Ci_ 6 7JWXM 

-jV7 = ys> (xvi) c 1 _ 6 T;^ ; ¥;^*;^#-;^^v'»^ (xvii) c 2 _ 6 r;i/^--;v 

^jl^-;^^^ (xviii) C 2 . 6 7M^M^^->i, (xixJA^-C! 

_ 6 T;i/^;i/^;w^-f )vm, (xx) Ar-Ca-e^Hr-^^wt^-r ;i/SM(xxi) 
at-c 1 _ 6 7^-jw;w^'fM!5^ians li^iosm^nt is 
n w t %> «fc v> c x _ 6 7jv^M, c 2 _ 6 y « c 2 _ 6 

(6) (i) C 1 _ 6 7M;P7S y*. (ii) y^;l/^;i/^-^v»^(iii)7KMS^e»31« 

n@^±oDSwn j e r niBSisnT^Tfe«tvic 1 _ 6 T;i/3 ; ¥^*, c 2 _ 6 t 
;^-;^^t">»x«c 2 _ 6 t;^—;v^^s, (7)(i)7j<ma^ uo-hu;^ 

(iii) Any ^JK^ (iv) C 1 _ 6 7MJl/75yS, W75;i4W^ (vi) 
TBDMS^->1, (vii)C 1 . 6 7JW^)^^75y«, (viii) C 1 . 6 7;V 

J^tIXSC 2 _ 6 7M^i^tI, (8) (i)C 1 _ 6 7;^^yS, (ii)7^/X, 
(iii) C 1 . 6 7MJV7^yl, (C^ 6 7)l*)V) 7S.SM, (v)C 2 _ 6 T 

j^-^7^yS, (vi) (C 2 _ 6 7;Wr^;W 7571, (vii) c 2 _ 6 r;^-;i/ 
75/S, (vii)y- (C 2 . 6 7;^;W 75/S, (viii) AT— C 1 - 6 7)V :3 r)V— N 
-C 2 _ 6 7J^;V757X> (ix) AT- C 1 - 6 7)V*)P- N- c 2 _ 6 t;1/^;vt 

a y gat* (x) at— c 2 _ 6 y~;v- at- c 2 . 6 7)i>*-)V7 $ / b m&n 
zm-vwmznfetDitf-jvm, o) (i)c 1 _ 6 7;^m an c 2 _ 6 r;Hr~;v 
& (iii) c 2 _ 6 y;i^~;i^ (iv) c 1 _ 6 7M;vx^-M, (v)c 2 _ 6 t;p 
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*r=.)VX)Vft~)V& (vi) C 2 - B 7Jl' ; *~)V7>)Vft~)V& (vii) C ^ e 7)V^rM 
)l7$~)V&, (viii) C 2 - fi 7)V!r-M)Vtf—)\'m%.tf{\JL) C 2 . e 7)V^-)V^i)V 

^-;ws^e>®^ns 1 xfc2m<D&i:WM-£tiT^xh£^7s. sm, uo) c x _ 
6 7Mjwj^-jH, (id c 2 _ 6 7;wr— ^tjv*-;^ (12) c 2 _ 6 y;i/^~ 
(13) c ^y^^x;^^ (14) c 2 _ 6 y;k^;K*;v 
(15) c 2 _ 6 T;i/^r-;vx;i/7^^;i/K, U6)*;i/5;i/X, (17) 

(ii) Any>gf, (iii)^h'J;V», (iv) C x ^T)WVm* (y)C^ 6 7JV 

(vi) c 1 _ 6 y;i/n^->c 1 _ 6 T;i/^;i/»^(vii) 75;^;HA^ltf 
ns i flK±©**r?-?-n-€ f nfliift$nTViT *> «t v> c 3 _ B njMiUxec 

,.,'>^D7JP»S, (18) (i)zKlfcS, (ii)Auy>M^. (iii) - h U;i/^ 
(iv) C^eTMM, (v)C 1 _ a 7;V3+'>S, (vi) C^iTJVU^d-trJV 

^;v»W(vii) T^;v^;vs^e»s^ti^ i i^±©STfii$ nt v^t J: ^ 

57iSl 4M#5?«?1*^^ (19) (i) *»36, (ii)AD^>M^ (iii)-h 
U;V*s (iv) C^JMJVS, (v)C 1 _ 6 7J^^yS, (vi) C 1 . 6 7Jl'3+>/C 

Tfe«fc^C 6 _ 14 5SrSK^'fbzK*3IIS3£» fe^Wi, (20) (i)*Bfe£. (ii)An$*> 
JR^, (iii)-h U;i/», (iv)C 1 . 6 7JWH, (v) C ,.,7^3^36, (vDCi 

_ 6 r ;io ^ 5> c ! _ 6 y Rtf (vii) y 5 ; wvk^ zmunz i iiJ^±©» 

MOfi&tfZti, [3] fikt>»5gfc«, zkm^ Any>If G?^«7^«^ 
JUStM^ a^fStfC^ > ->77l, -haS, d.,7^1* 

/so-^H, ferf-7» n-^>^)VM, i -^>^)VM, 

7UM. i -yn^-;vs, ^y^D^jn, ^) , c 2 _ 6 y;i/^-;vs ($1 
^«x^-;i/», i-7°utf-;i/», 2-7 0 ntfx;i/S, ^>^^;v 
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n5 6- t+V-l, *>U< tt2 -rfr^rV- 1 ,■ 2- 

mm, 2x.>m.mm , mmx)i*>mm (mx\t**>x)m>wt&. hj^ 
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*ijt>ai^) , 7Mv±m&mm. (T^^^Afi, #;i->^a») 

Mztttfy—^fo* jL$;-mm, ~?un;-)vm®, ^v7V/v-^ 

<to, x^;i/x— ^;vsi«to, thf*) , xttDMF»***e»D, #K:£?£b<« 
7jcfn#i, xtty;vn-;i/fn#j m%.\*** s —Wfam* x^/-;wto) «re*?K 



Ar 1a -COOX a + R 1a -CH 3 




(Al) (A2) (A3) 

Ar la «Bm»^*bT(/^T : foj;V^C 6 _ 14 ^«j^'fb7jc^lS^X««^ 
I^LWTfeJ;^ 5 1 4M»^*t*?i^*£^U X^C^eTMJV 

2££?kU R la tt^-(Z)4ji^s*M^ : £^rb, «jftS*^rbT^T*>«fc^5 

-\i\)5rp-)vmm ^^to *%Bj^^^^tui3^ (i) T^sns^ti© 

$Lj&WMt\sT<Dit&<®} (A3) tt, *&X#&T> »*M>ilXfiP (A 

i) ^R i& -cH 3 xmt)^n^4-^^-jv^wmmmm^^} (A2) t^i 
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Z>z.£tfX~%2> 0 T1&h%. »7;VftF (Bl) ^e,W®£ns^#& h U 

T)v*)VisV)Vis7 ; t hu R ,b -cH 2 x b t?gt)$n5ft^«i 

7;i/^;vvU;WbbT©3tf 5. (bd ^^sih'J7MJ^>'Jjv^7yt 

H U > S POST <5 64 H tum HJ * y'J^>7^F fcft* sn5y7Mb 
;V) 75 F^U^A ^77*0^75 HtftSStlS 2, ST 5 XD&WiM., 



+ 



R 




(B3) 
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OKBMfeC) 



A r lc &£KR lc te|i*H X«ffiS&oTg3&a£*bWTfc£^C 6 _ 14 

^S^^-Tc 3- -2-/P^>-l-t>i»# (C2) a, 

^SB^fc^Ste^ (I) ©SjSMf4T^^. (C2) luf3®ifi^AX«B 
TMbfc (CI) (Dm^^Vy\ZN, N-*J*?-)V^)VI±7^Y -y^)vy 

(«jti*D) 



5£4U A r ld S.^R ld «|g-XMM^oTM^I*^bTViTfeJ:^C 6 _ 14 7f 




(C2) 




,1d 



1d 
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fij«£^bWTfe£^c 3 _ 8 ^ny;i/er-;i/^ flHfc££WbTv> 

Tt>«tVi5 75Sl 4I#»iWl>W^tlT^Tt)j:^C 6 . 14 ff 
^MibzK*^^ X«flMfca£*^"bTVvcfc«fcV>5 75Sl 4J13y§ife**aS5££ 
$^t 0 ^BJfc^/0^^-&^ (D3) *S#«ETfc*ViTtftflB«ifi^C^« 
5ibfc3- (y/?JV75y) -2-yn^>-l-t>» (Dl) \z.zfy- 

pymmw (D2) ^^js^-ar^^t^^offiig-r^^ai^T^^o mm?*?? 

££>fc0?*b<KJu 7 Ot#ifiT*S. 
(®B&E) 

O mu R 3e R 2e N_N_Ar 1e 



fcj;^c 1 _ 6 7;^M, Rms^WbTV^TfeJ;^c 2 _ 6 T;i/er-;i/a, 




(El) 
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^mmm^mm^M^ xnmm&^vx^xh^sTbm. 1 4R^mmmm 
m^^to *mw\z&frzfc&® (E4) mmm£Ax\$BxmMvrc 
(ED \z, mm^y, x;i^tF (E2) w^t^^>^«# (E3) 
wumttzx^mt-rz zt\z^v) wm-tz z t^x^s*. mm-r 
%>>f7--j>mnw (E3) m.m lytzRitm, ^fc«w#«tm 

£rtK 2, 3-^nn-5, 6-^>7y-i, 4-^> s /3r/ y 

^7^>^ ^^nn^^>, -^Dni^X ^nD^;i/A, N, N--J^)V^ 
F, iV-^fJPk'n'JFX v^^^X^^v-F, X«-?-ti^(D?M^ 



Ar ii ^zSR if um-x\tmm^xmmm^mvx^xh^c 6 ^ l4 




(Fl) 



(F3) 
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5£S£^fo ^BJfc^^tl^ (F5) *5J:W^0J^/O^^#I (I) CD 
mT&WMfLX(D (F6) «*SHjg^F0XSF-l*5«fctltF-2^«fcOSS[3fi$n 

<5 o 

iSF-i ; ^iiafb^j (fi) fc^x#ftT, F^'ti (F2) ^ 

tb'J^A^h+yH\ tb'J^x^yF, #D^7A ?-7*h^>h^t 4 ® 

tpMfa*&zmmfeffi-irz>*><D, mx&, jl$j-)v, Th7tFD 

ig f - 2 ; *x@«x@f- ixm^ntc^m (f 3) ^mMU^rfifr^j 
^mmvf (F4) ^si^^-Brfc^ mitMizx^mitv, tus^>-ii# (fs) 

Hit ^~hU h^>F, th'J^AXh^yh\ ft U <^A f-^h^v- 

m^v>^>fj:<i£<DV>^>'fb-er^, 2, 3-^nD-5, 6-^>77 
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fg^S&^^Tfr^n^o K^ttCC^S 1 2 O'CTfrfrns. X@F 
- 1 IZ^Xit^m (F3) £MT£;i£&<, KfK»6^7^^>ii# 
(F4) £±t^£i±T&, ^-rm^JfCT^^b-r^^tfCJcoTtf U 5^>M 
(F5) XSF-2(D^#J (F3) 

7-i?ymmVf (F4) t<D^#feT©SJSfc^ViT^7K*#Tl?^(M)^ 

(F6) ^|6tl^. 
(IOS&G) 



Ar ls , R l8 te|W|— XliW^9tfll^ftTV^Tfcj;ViC 6 _ 14 ff 

;i/^>-*^^-ro *mi&m\%mmmmF\z.&tf% (F3) cD»#^-r^§ 0 

Tftfr-fe, m*WA^v^A«^T, it^m (Gl) fcy77^?M^* 
>^vX7v^;i/^SJS$i±fc^^, ^Ar lg -CHOT!ifc$tl57Jl/fl: hMb^r 
tl£§2U>M^U {t^#J (G2) §HM§IgT$l)c M^^ffiV^Mi 

yj» /^^A (0) ^n«St^o &/£J8&fc3:^;* h^r->X^>, 5? 

6 12 CCTfT^n^o 




R 



(Gl) 
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coox h 

r-»1h IflH-1 1h 

R -~\ h + Ar 1h -CHO R , 

COOX h Xr 1h 



(HI) (H2) (H3) 



Rlh ^' + H,N^NR 2h R 3h *- R ih 

O 

(H3) (H4) (H5) 

TfeckVi 5 1 4 &#f^$0itt*3t3£& {BifeXSW IT V^T «fc V* C 6 _ x 4 ^ 
M^-fb7j<*IS^X, X«flKft**WUWTt)J:Vi 5 73»Sl 4 jU3rM!**fR5£a£ 
*jSU X h «C ^^MJHSSt. *«5fi»«S&IB«jfiflsFfc*W-«. (F6) 

ISH- 1 ; afcrgKk itXMrTx *;^>»*67K*SfflV\ fl^tl (HI) \z 
\\&m (H2) &lttzfc|fr&U jbl^ (H3) Wt^IgT^^o Rji&fcJBV* 

IIH-2 ; fegaigH- 1 l!fenfc{^ (H3) II»ST^7^v 

>ii^#: (H4) zKm-z^tcm.* mimnzx^mitv, ^mmiz^^mm^: ( i ) 



COOX h NH R 3h R 2h N^.N^Ar 1h 

NM ifiH-2 r 
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I ) 

(II) < I2 > (I3) 

v^c^^mm, ijisi*tiwTU^c 2 .,7ji'Wi«, mm&^ 

*5SKfc^^*<b-&«l (I 2) ^ckrjc (I 3) te, *S«ncJ;Dii5fi$ 
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IgI-2 ; _hfBI@ I-lT#5nfc4-Any;HU5y >B§*f# 

(12) C7;W 'J^S7^n^^ ffl^t, 4$L<D}\U>f>n=f-*7)Vn3r 

vltSib, ^:fgHJ^^^^4-T;i/n4 1 i>t!U5> ? >M^ (I 3) fc#<X 

h\ th'JfAXh^H, # U^A t -^h^H&i'OTM'J^MCT;^ 

+5yh\ ^^y— ;k x^y— ;p&£©x;P3— fb7tHn77>. 1, 
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R 1 '- 



COOEt O^R 4j 

xaj-i T 



" R 1 ^ 



Ar 1 * 

(Jl) (J2) 



Ar 1 ' 



+ f MJ - 2 B 3i B 2i N T N ArU 

ruA. + H 2 N^NR 2 'R 3 ' N V^R 1 J 

Ar 1j R4j 

(J2) (J3) (J4) 

Tfeckv^ 5 75M 1 4 ji#7t mimmm&m. mmm%^vx^x% £^c 6 _ l A n$w 
mm^mm^m, x\%mmm%mi<x^x%<k^E>7bmi 4i^tMiisi 

i (J4) WlMJCiDII^W. 

Xfg J - 1 ; 3frrf§ft, MfBSBS&HOIDjMH- iT#6n§ft-&li (J 1) 

'j-y^i^SfS^t, -fb-a-ti (j 2) \zm<x.mx&z>o Kmz, ELfc&mmit 
-jjL^)V3L—7-)v, v*-y^yuE<DJL~-7-)vmo^xfx&nz> 0 

IS 1 — 2 ; ^X^Ute, ±|SXfI J — 1 X% £ tl/cfbo" #f (J 2) ^8#ffiT^ 
T^v>I^# (J 3) £HJ&£i3:fc&, ^bSflfcT^SYbU *fPJ&C7^£t: 
tJ5y>I«# (J 4) <£®3rr5XgT?&5. «fflt^^7-^>ii#: (J 3) 

£t£femnm<DM£i&&Mmist£*><Dx&*DX%£ 
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#U^A H^i*07J^ U^i©7;V3 + $z 

□ □-5, 6-^>7;-i, 4-^>7^y >&i'©^ y >iwt a w 

R 3k R 2k N^.N Ar 1k R 3k R 2k N^N Ar 1k 



lWTfe^5Ml4 IfWiSSl^Sto R 2 "Rtf R 3 k «l«I- 
. 6 7JV^M, tIS^fbt^Tfej;V^C 2 _ 6 7J^^M, BM*£WbT 
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(ffi-AD^y^AfnyU-JV) tfU5 5>> (ki) ©An^>lf (x k ) 

TU^-iZ U;V) £USS» (K2) ^lilt^Igt^^o 4-^h^rv^>^ 




S4ttWbJ;^575I14 m^««*^*^^-t 0 R 2 1 Rtf R 3 1 «iwi- 
f iTVi-cfcj:^c 2 _ 6 7;^;n, mi&K£WbWTfe£v>c 2 _ 6 x;i/^- 
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mm^mLx^xh^c ^ 6 7)v^rjvm, mmm^i^x^x%^c 2 

h £ V> C 6 _ ! 4 ^»M'fb7jc^^», lli^t L WT t> £ 5 75S 1 4 M 

> (li) ©r^^i/tt^inzKMbT^B^^^^^ 5 - (a-^v^s*^ 

xn+M 77 u tfUS>?> (L2) ^iiBT§X@T^^ 0 SJft«fb7Klit^ 



R 3m R 2m N ^ N 
N 




(Ml) 



p5m 



(M2) 



R 3m R 2m N^N 
N 
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^^-;i/»^r^Tc *IgH, 5- (a-^y^a*Afn^^ij;P) tfUS 
v>> (Ml) ©A n, m±©a*JR : ?KilMftS*»Ab, *5S^tC^^S'fb^ (M 

^tKfSt Z>z.£\z&r)?ft>nz> e IStbWhU^^h^yF, 7"bU 
^lh^>H, #<J^A f-r/h^F, TKm^hU^A, #IMfctf-hU£ 

e> 1 0 CCTfrfrn*. 
(®3£?£N) 




(Nl) (N2) 



5$^ R'HSitS^fbT^TfeJcV^d^TjWH^b, A n 5R«tfU^;V 
& tf'J5 it—Jim, H^v^l/g, fcTU^X^l/g^U X ln 33«ktfX 2n fcJu 

i±, #s&gifc:#^*BMB5£ (i) T»$rL^fb-&#j©M3fimwtbT©Q!-T;i/ 
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□^^aiArny'j- &&&& (N2) &m&-rz>xn-z&%>o T)i%v&m 

jv*M7 5K, N-/^nuF>, i^^;i/x;i/^4^>H\ ;k x 

0*C#«BFS:bV>. 
(SMO) 

R 5o_ x o ^ R 5o_ SnY 0 3 

(Ol) (02) 

, R 5 ° U WT fe J; C 6 _ ! 4^#^fc#*585£g£ fcttfll* 

yac^sT^n^t. *»^K:^*t(fiBS: (i) ^snsft^ft© 

»IB»tl/T©^XR* (02) (Ol) £U5Wtbfc^ Any 

7AO|ffl»Sl^. ffifflt§7\n^VF'J7WXXU ttSfg», lit 

s fc j; o o , * fe^^ mm viz v> is o t^v^T#fcPs^$n^ 
n?m\z\$mt h u ttjvxx, mt bv* ^vxx, h u x^;i/xx\ 
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(SBfiifcP) 



IB^ (I) T^t>$nS^#|0®ijfi^tLT©3- (y^^75;) -2- 

y°u^>- i -3r>mmVf (P2) ^^r#) (pi) teN, N-s?*3\n^;kk 

sct^ts. as, S?SSI1 2 0*CT&0, $?£b<«l 0 o°c 

(M&Q) 



5**, Ar lci afim» ; £^bT^Tt)i:ViC 6 _ 14 ^#^M'fb7Kmm^;SX«em 
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t#6tl5 3- (^?^75 7) - 2 -7°n^>- 1 -^->If## (Ql) k:^ 
7-v>f§*#: (Q2) ^MJS^iir^^ tfc^D, *55MK:d^*IOIBS; ( I ) T 
»^n^^^(DS3fiIg^s|.tbTC0t: o U^^>ii#{* (Q3) 

fffltS^T- >St^# (Q2) JWbzk*»* ttvm 

§ j; o o , * fc mjs * is* b & ^ o ^ xmz mm £ n& ^ ^\ 

$ 6 f££?£ b < 10 0 tMTfe^c 

O NH R 3r R 2r N^ .N. .Ar 1r 

Ar ~\ + R 4r — CHO + , , JU. 



\ + - H 2 N^NR*R 3r N 




R 4r 



(Rl) (R2) (R3) (R4) 

em»^^"bTv^Tfecj;v^c 3 _ 8 v^nT;v^--;vs> fiS^fUT^ 
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m (R4) fc&m (R 1) UllffftTr^rtF (R2) S^7-^>^ 
&# (R3) £SJfc£i±fcm, m^JfcT^'fb-r § £ <h tCJ; 0 £ 

S^T-^>SI^#: (R3) tt> JHfc;**Bfc, *Llz\m 

07>^Mt^ 2, S-v^cm-S, 6-yy7/-l, 4-^>V*^X> 
fh7hFn77X ^^nn^^>, ^ddi^x ^chht^a, N, N- 

R 3s R 2s N^N^Ar 1s X *§S-1 R 3s R 2s N^N Ar 1s iiS-2 Ar 1s 

J* ^4s R 4S 

(SI) (S2) (S3) 

A r ls &£tfR 1 s ^Ipl-XM^oTS^S^^bTV^T t> £V> C 6 _ x 4 

^mmi&mn^mxtew.m^^ vx ^x t> iv^»si4 m^mmmmm 

i^C^eTMM, g&££WbTV>T*>«kV>C 2 _ 6 7;i'^;V'^ 
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SAny>I^^*t. *mm\z.frfr%{k<£>m (S 3) *®Bil£SfcJ;D§!B£ 

igs - 1 ; ^nmu±mmmmQ * fc«R t# e> nfc t: u ^ ^ >if (sd 

•J5y>Ii# (S2) fitSAnyMbJiiJiiUTtt, 
ZOIS-2 ; ±fEljfiIgS- 1 TftStlfc 5 -AD^V b°'J 3 v>m 

mw (s 2) mm*, /uw&mmwtE-w, iisoTiienmti (o 
2) moxxmmm^im^^, *mm\z.frfr%\iv$i?>mm{* (S3) £giiig 

tfX (FU7x-jm7^» A'^v^A (II), Wffll'UWJ* (ID, 
^b^^X (hU7i-«7^ » A^v^A (0) , hUX (v^7y'Jr 
>T-feh» vVl^i^A (0) , ^T?&5 0 tfflt^Wl ttl^M^ ft**# 

HU77X ^^-^i^>, '7^h + yl7X ^ifl/>^ij3-Jl/y^fJH- 

«?£>x-^;HSt, b;kxx ^--yvy, n, N-y^fM^Ars b\ n 
£?£b<te, i o o°cf«-e*§ 0 
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H Y 

o 

(Tl) 

5£4>, Ar 1 1 ttlll^f bt^T i C 6 . ! 4 f f ^Kft^ii^iXttii 
MtttV^Tfe £ ^ 5 TiM 1 4 £2f#ifcK*8RSa£* jKf. R 2 1 Rtf R 3 1 

lii^f t TV^T J; ^ C 3 _ 8 y ^ n 7 Jl'+JH, BIS^W bTV^Tfe 



flftfe2£ £ W U T V > T t) J; V> C 2 _ 6 7 ; 1/ - ; VI 



stuc^^u R 5t \tm.mm^m^x^xh^c 2 _ 6 y)v^r^)vm, c 6 _ 14 ^§ 
Mmk7kmm^xumM^&mvx^x<b£^5 7bm 1 4itsMiisi 
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(fiBt&u) 



X«*g^&oT7K?iifH\ mmM^iyX^Xh^C^sTJV^rJVm. its* 

mmm^m, mmm^^x^xh^c 6 . 14 ^mmm^7mm^.m, 

X^UTViTfeil/^ilf^b, R 5u teSJiS£WbTV*TfcJ;l^*ICT, 




(Ul) 
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v-S^^To ^0Jfc^£^#> (U2)H te&W(U 

msgac**. ^iftaos^D, sfcgjiSsiasF^-r, tu»«R«^ 
So Knsjaae^a)^ & 2 o ow^tvio 



OM&V) 




(VI) (V2) 



5£+, Ar lv ^IIl^ftWTfeJ:^C 6 _ 14 ffi»JciS^lXatI 

s^LT^Tfei^ 5 1 4R^mmmmm^^-r . r 2 v 3 v &i*i- 

f UT^Tt>J;V^C 2 _ 6 7;^zjH, lftMfbt^Tt)J:V>C 2 . 6 7^ 
lil^t t tv^t i ^ C 3 . 8 y ^ n 7 J^M, lll^f bT^Tfe 
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S, e^*SrWbTV^TfeJ;ViC 2 _ 6 T;V^r-Jl/S> Itl^f LTV^Tfe <fcV> C 2 

_ 6 7;i/^-;vs, flHftas*wbTv^Tt)«fcVic 6 _ 14 ^rs*^b*3(iaasa£, em 

fej;^c 2 _ 6 y;Hr-;^ f iSS:lr t tv^t fe i ^ c 2 . 6 7M-;H, gii 

g£^bTV>Tfc«fcV>C 3 _ 8 v'#n7;Hr;i/2k iIS§tbT^T%J;^C3_ 8 
««yi&WbT^Tfe«fc^c 6 _ 14 ^#*K^zK*ai5*36,X»Mlft»*^bT^T 

j;^ 5 T^s i 4if t *mmzfrfr%4k&m (v 2) & 

fls-g-WtV 1) i*a£i&Kjifi:$ii:SJiifc«k»3l45ac"rsc:i:3&«'r*S. Rift 

jstaftttccj^e. 1 2 0 bv>. 
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R 3w R 2w N 




,1w 



(Wl) 



(W2) 



«ISl3ISWbT^Tfe«J:^C 6 _ 14 ^#^^b7K5SaiS;^ X««« 
S t LTV^T i ^ 5 1 4 If SMiS^S^/T^ t , R 4w «7j<mJE-T, AD 

^>M?, v'/ys, BMS^WbTiiTfe^i^c^eT;!/^;^ lii^tt 

SlftSSr^T b WT *> J: l> C 6 _ ! 4 ^*ifeKfl57K*at^*, b wt*> «t 

SRtthJUi?;^ ^ua^JH^ tf^^n;i/X, if U^^n;W3£*^b, A' w gi 

^^fc^^s-fb^ (W2) «A^«5afewfc«fct)»jt"rscit^ , r€f*. 

"T^-fe-ft:^* (W2) gl^iUTOM (Wl) SK#^#TfcTJjP7K^ 

Mb, astft-rs s» fflvissttt, tfflts^, ^i««¥fc«k»9S 

-fbTkSm ML TfcfTfr SOjWfsb^ jjc£09*.«grak 
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R 3x R 2x N^N 
N 




R 3x R 2x N^,N 
N 




CONR 9x R 10x 



(X2) 



(XI) 

mm*^VT^T%& v> 5 1 4M^«»m^;*^^-ro R 2x WR 3 x tell] 

WbTViTfe^B/^Ml 4M^«*ISt3i5£X, B^WbTViT^^ViCi- 

6 y>-;i^ xtesmx^Wbwcfcj^c j^y^WT;;^ ms^l, r 

s«^^bTv^TfeJ:ViC 2 _ 6 T;i/^--;i/S, bwcfciv* 
c 2 _ 6 y jv*~)\<M, mm&^ br v^t t> <k c 6 _ ! 4 ^«^b7Km^^;*, S 

mS^WbT^TfeJ^STI/Sl 4M.^MMMm^, Bi&S£WbWTfcJ: 
^S*tHC^ fiJ^S^WbT^Tfe^l^PltlE^ XteMS£WbWTfcJ:^ 
flSEHH^fc^U R 9x ^J:tXR 10x tt|wI-feb<«ffim^oT7j<SJ^-?, fitfe3££ 

& «mS*^TbT^Tfe«J:^C 2 _ 6 T;^— «^X£#bWTfcJ;^C3 

^ c 6 _ x 4 ^«M^b7j<«M^:*x«Bms^ w b wt *> J: 5 i 4 
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*£;£bWr&«fcV> 572>Ml 4M#fSM*lS:«, ffiHS^bWTfe «fc 
C 6 _ ! 4^#^^b7jcm^S, Xte««£3i b WT t> «k ^ 5 1 4 

iI«^S^^t. ^Bjfc^^^lb^ (X2) to*, 8^*J©#3eT 

^-et§o tefflT5*S££'J£bTto3u 3- (3'-^W5/7'n&W -l- 

-fbzk**:^ti»*^bTViS»'&tett, h u x^kts >&£<8 3mr 

1, 2 b3r~>X^>, yXfl/>^'j3-JK f©X-fJHS, N, N-Z? 
(«SSSsY) 

O IgY-1 

(Yl) (Y2) 

r. O 

I?MY-2 " 

Riy^OH - x ^R 3y ^ R 1y ^tR 3y 

(Y2) (Y3) (Y4) 

^4" , R ly fciBifeSS* bT V>T fe^C 6 ^ 4 ^«^^7K*^«X« W» 

Ci.gTJW^SU, R 3 y«B«lS J £WbTViT*>J:ViC 1 _ 6 T;^;l/S, ff 
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(I) T»$ti§-(b^(DM3fiM*4tbTcD-(r:^tl (Y4) * 
Y ^ J: 0 M3t~r§ £ £#T#S 0 
igY- l ; »iia, *b£rt) (YD £igiSf, »^£Kj££i2:5z:£:fc:<k*K 

n-)VM. ^x^l/X-^k rb7tFn77X 1, 4-^*+r->&<i:<DX 
ill^ ; *ign {b^-ti (Y2) *mm*. ^S#ffiTT, x;^x;w\r> 

^ (Y3) tfcmzi±z>z-t\z£r), 7s)v-fc>m^7s'r)vmm* (Y4) 

?j?7UujL$y, >?x^;i/x-^;i/, fb7tFn77>, l, 
it >mm?M S«Jg « - 2 0 °c 7a M^&W £ b v * o 
(®Bfi&Z) 
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i^C 3 _ 8 ^n7;^JH, fi&g£WbTV>T*>«J:V>5 7!>Sl 4M#^W- 
^Stx^ HS^f LTV^Tfe iV^C 6 _ 14 MS^^a^S, g^X£W 
bT^Tt)i^5Ml 4 M7»^tC^ISi^ fiife££;£bTV>T%>«J:V>C 1 _ 6 
T~>;i/S, X^SiS^tbtV^TfeiV^C^gTMM^^SS^L, R 4 
z «7jc^M^ ~>7V«, IISSfLT^Tfei^C^eTMJ^ e«£W 
bTV>Tfc<fc^C 2 _ 6 7;Hrn;VS, filS^fbt^Tt)i^C 2 _ 6 7J^;V 
g«^WbTV^TfeJ:ViC 6 _ 14 ^«M«^ii^*. ffiMWbWT 
*><J:V>573»S1 4lMMiS^S, fiS^tLT^TfeiV^il^ fi& 
S^WbTViTfecfc^mmm^ XtMJ&»£WbT^Tfc<£l^mJ^£^iro 

ra^tei o o o°c^f^b^ 0 

m^(Dx^n\tm\z.m.^n^>%(Dx-\^f^ a £/c> ^^j^^ti^ (i) 
t#6n«i^on4# (Hewitt*, ^wm\z.m^<yt^m/&fe> mm 
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temt mm, twmt mnm, tmmt ^uyjm, vu-^-m, 

®ix%u mu mmn, mmm, tmmm, &bbsn jtmm, ny?m, 

m, ftmmim* pummm, p£M> ffiMfcrnftzzmm-iTzz- t&x%, -m 
\z.mM&HM<om^t\yxm ^6n5^*E^UTtftfc«t 0 rant *it^& 

7'J )V7)Vu—)V, ^^\=.)V7)Vu—)Vm<D^WCr)Vn—)V; (5) U n >mm ; 
(6)i/'j3>i; (7)^U^yX?l/>MixXTiK y;Hf^>WxXf 

^U^yx^I/>®ft^ba *Ut^>x?l/>#U^^nlfl/>^D 
7i?3^y?-f0Wtti; (8) h HD+yXfMJVn-X, #U7^U^ 

fiI7J^-JV; (10)^U-feU>> ynifU>^Un-;^ ^nKU^'Jn- 
;k y;nf l — )Vfc£<D&mT)Vn—)V ; (ll)Wxi-x, 5^3 (12) 

; U3)tt«#fc£#*wf&ns. nj^aituTteu m*ki3l», xi->x^- 

mm, 7>xi — ;k y;nfyK *gj|-fe;vn— xtftr-fi 
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pWH?;H=i-x • #;V>"2A# ; 4) »«R5ff9t UTtt, M^«Xf7U 

asim w^'J, j»#3W, mmmmm^^uuxr^ %mz£ymm, 
mm*, mum. mm, vtmsm* *^^#tt5. 2) tew • »«GW©»^fc 

ii^jk y;vtr>», 7x;-jk #v s J— ;k ^nn^w^-W*^ e>n 
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ztm. mmrji^-ivm, mmmm, vunm v>mnm, r 

wmfzn, &m\zi&v* p hwu, mum, *u-bM, mmmmm, m& 

omm, mmz.j$-r%>t&&&&, mm<D&#mfcmm. miz^cxm^^, mi%, 

]$A<DWi<£[\Zl B^DlPt#-el<]3 0 u g^H 0 g> #?£b<&l 0 0 n 
g ^b5g, §6fc!if$l/<ttl00.wg^l/100mg^ aMS«»t!3 
0 Atg&Vibl g> £?£b<«l 0 0 At g/^V^b5 0 Omg, S6WfSl/<lil 
0 0m gfcV>L3 0mg**n^niIlXtt»ClHlK:^ttTi9;#"rS. 

jfofctt, 7r;y>M (7r;y>A P A 2A , A 2B XteA 3 ^») 

mm, mmm, ^m„ m<Dm&w> ^m^mt^cmMtvx^mm^\ j&»t 
mm, ?ti->MmmM, mtvx^mmx&Zo 
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izTSk-rm&M <d&-&*> -f^mmmm \zfr& %> ^wm at&mw 
x^m^m^mzmm-r^ z.t&x%, ^^^.\t^mmmm\z^^m^m 

i 

(B)-3- (3-7Mn7x-JW -2-'(4-k°U^W -2-7n^>&X 




4 - k° U ^JVSiXf^ (25.0 g, 0.151 mol) 3&t^3 -7Md^>X7JVt 
kF (20.7 g, 0. 167 mol) (D^7KSt^ (100 mL) -hUx^7S> (20 mL) 

&t>^tt%mm&mnmki&m^hvvj±7kMm (x2) ^is^^tk^t^^ 

7^- (SSfciJ&ii ; ^\^-y->, ^r1*> : gfl®X^;W= 9 : 1) fc#U *HwE<fbl=r 
% (25.5 g, 62%) ^ifii««ltl/T#fc. 

>H NMR (400 MHz, CDC1 3 ) 6 ppm; 1. 28 (3H, t, J = 7. 2 Hz), 4. 27 (2H, q, J = 
7.2 Hz), 6.70-6.75 (1H, m) , 6.80-6.84 (1H, m) , 6.91-6.97 (1H, m), 7.12-7.18 
(1H, m), 7.16 (2H, dd, J = 1. 6, 4. 4 Hz), 7.85 (1H, s) , 8.62 (2H, dd, J = 1. 6, 
4. 4 Hz) . 
2 

v (£•) -3- (2-7UJW -2- (4-tfU^V) - 2-:7°^^>I!X^;^ 
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EtO' 




N 

'H NMR (400 MHz, CDC1 3 ) 6 ppm; 1.20 (3H, t, J = 7. 2 Hz), 4. 18 (2H, q, J = 
7.2 Hz), 6. 51 (1H, d, J = 3. GHz), 6.54 (1H, dd, J = 1. 6, 3. 6 Hz) , 7.29 (2H, 
dd, J = 1. 6, 4. 4 Hz) , 7. 66 (1H, s) , 7. 69 (1H, d, J = 1. 6 Hz) , 8. 62 (2H, dd, 
J = 1. 6, 4. 4 Hz) . 

(E) -4- (2-7'JJW -3- (4-H'JyiW -3-^>-2-^T> 



SSt»H^T, -5 Or (H^^fT^X-TizhM#) fcT, U^-7A (h 
U^^;P>-U;V) 75 F<5D lMfh7t HD77>W (22 mL, 22 mmol) izMM 
ik*^)V~?sf*ls^l±<D3. OMyX^iVX-fJVil (3.7ii, 11. 1 mmol) £ 
5#MjWC»TU 10fWl»#bfc„ -^^^ (JS) -3- (2-7'J 

-2- (4-tfU^) -2-7°n^>ix^ (2. 4 g, 9. 87 mmol) (D^~ V 

7tHD77> (20 mL) mm& BfimfrtfxmT^ftL. 

7K»fcTf&IRb7c^, Btmx^fcTttttlbfe. #^S^^P^tK^T^, 
l*Sl^^y9ACT^iU ilbfc i$^yU*^*7A7nYh7' 

; ^U-> : «X^;i/= 1 : 1-4 : 1) IClfcU MIB^ 
m (0. 52 g, 23%) £#fco 

'H NMR (400 MHz, CDC1 3 ) 6 ppm; 2.36 (3H, s) , 6.07 (1H, d, J = 3. 2 Hz) , 6.34 
(1H, dd, J = 1. 6, 3.2 Hz), 7.16 (2H, dd, J = 1-8, 4. 4 Hz), 7.38 (1H, d, J = 
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1. 6 Hz) , 7. 55 (1H, s) , 8. 70 (2H, dd, J = 1. 8, 4. 4 Hz) . 

#5|M 4 

(E) -3- (3-7Kn7i-;P) -2- (4-tfUv;W -2-7n^>- 



tb'J^A (3.0 g, 130 ramol) £x^/-^ (150 mL) 

hU;P (10 g, 65 mmol) £inA., MI'Tl#Lfco 10 
5M£> 3-7Mn^>X7JVrtF (8 g, 65 mmol) £ijn*.> *OS*3 0^IB 
3»#bfco ^CfcW^^tt, '>SGDzM~T»U #fB^l» (8.2 g, 56%) 

•HNMR (400 MHz, DMS0-d 6 ) 5 ppm; 7.40-7.46 (IE m), 7.61-7.68 (1H, m) , 7.75 
(2H, dd, J = 1. 6, 4. 4 Hz), 7.77-7.86 (2H, m) , 8.37 (1H, s), 8. 73 (2H, dd, J 
= 1. 6, 4. 4 Hz) . 

l- (2-7UJW -2- (4-tfUvW 



4-h°nU> (4. 6g, 49. 4 mmol) m$2 - y^>^IJV^>mx.^JV (7. 7 g, 54.9 
mmol) CD^b^tHn^^> (40 mL) ?§^CU9^A fcfX (hU/fil/yU^) 
T^H (100 mL, 100 mmol) £^Hi^HMT, O T^T 1 fit HjWTiKTbfc^ 
•^<£>££2Hfffljt#bfco afefccfc^l^ (140 mL) JkllUX, £.Vftffim&mm 

mm&mumty >^~^ \u*mm (X2) x.ztmw&mjMz.Tm&. m?mmi- 




N 
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^it>^T^#b, mmt&m (6.5 & 70%) ^g6H#tunt. 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 4.26 (2ft s) , 6.77 (1H, dd, J = 2. 0, 3.6 
Hz), 7.31 (2H, dd, J - 1. 6, 4. 4 Hz), 7.65 (1H, dd, J = 0. 8, 3. 6 Hz), 8.05 (1H, 
dd, J = 0.8, 2.0 Hz), 8.51 (2H, dd, J = 1. 6, 4. 4 Hz) . 

3 - -1- (2-7U;W -2- (4-kfUvW -2-yn 

i 



1- (2-7UJW -2- (4-trUvW - 1 - X^y > (2. 0 g, 10. 7 mmol) 
(-TV, at-^^^WI/AT^ H i?^^;i/Tir^-;i/ (5 mL) £iJP*., lOOt 

m\z.TmnL>fr 0 7km&mmx.^j\s (X6) ^Tjsmb/co ^^rzmmm^myK 
mn-}-hvvj±\zT%£mi>tc.WL, «nu mmit^ (2.5 & 97%) zmmmw 

] H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 2. 80 (6H, br s) , 6. 53 (1H, br) , 6. 60 (1H, 
br) , 7. 10 (2H, d, J = 4. 0 Hz) , 7. 65 (1H, br) , 7. 75 (1H, s) , 8. 44 (2H, d, J 
= 4. 0 Hz) . 
7 

(6-^7DU-3-t:U^0 



e-^nn-n^iifjV (25. 8 g, 0. 139 mol) ODX^y — )W&mz.7km4k 
*7ithU7A (10.5 g, 0.278 mol) ^HHH^T, ^f~Tj«#b 
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mttimui^D-y, ^\^>:mmx.^)v=4 : i, 2 : 1, 3:2) k^u 

IHEft:^* (11. 7 g, 58%) ^itfil#tLT#L 

'H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 4. 54 (2H, d, J = 5. 6 Hz) , 5. 43 (1H, t, J 
= 5. 6 Hz) , 7. 48 (lft d, J = 8. 4 Hz) , 7. 80 (1H, dd, J = 2. 4, 8. 4 Hz) , 8. 35 (1H, 
d, J = 2. 4 Hz) . 

8 

^>x;i/*>m (6 cm- 3 -try s>;w 




(6-^oo-3-tT>J>W (4. 5 g, 31. 3 mmol) RtfhUx?JP 

75> (13.2 mL, 94. 7 mmol) C'^DD^^>»« (90 mL) fcg*»B£tT, 
-9-4 °CfcT, ^^>XM-J^o'JF (3.6mL, 46. 5 mmol) &4 5» 

th'JCAtTSjl, Mb, SffEIbi^ (6. 14 g, 88%) S*ifiB#ibtft 

'H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 3.30 (3H, s) , 5.34 (2H, s) , 7.61 (1H, dd, 
J = 0. 6, 8. 0 Hz), 7. 97 (1H, dd, J = 2. 4, 8. 0 Hz), 8. 53 (1H, dd, J = 0. 6, 2. 4 
Hz). 

9 

2- (6-£nn-3-fcrus>;w -i- (2-7'j;W - 1 -x^y > 




2-7;V7;i/Tt F (7. 9 g, 82. 2 mmol) 03^W (II) (110 mg, 0. 345 

mmol) (Dm&tiote. mmmmnrf, ottthu/^uj^^H ai.omL, 
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82.5 mmol) ^10»tttiTU ^©S^lfe. 3 0m rh7tH 
D77> (200 mL) tTWbm - 7 8 0 C^Tr^b, U^^A tfX (hU 
^^;V^U;W 75 H CD 1 . 0Mfh7tFn77>^I (86 mL, 86 mmol) £1 
l$HjWTiRTU&. ^v^^^>x;i/*>m (6-7nn-3-lfU^) 
;i/ (18.1 g, 81. 7 mmol) (D'rh^^^uy (50 mL) 5B#F»ttT 
iTU, SfiJT^I:#igb^5i#lfc 0 12. 5R|H]& ^hy^JVT 
>^—^A 7D'J F CO 1 . 0Mfb7tHO77>^I (86 mL, 86 mmol) ££n 
£«#Lfco £e>K:30£i&, R«^«^PMbT> ; E^^A7j<^«^ 
gmx^McTS&Jfcb&o W$Jg£«Sft£ft7>^x^A7K?Sii£ (x2) 

Th^?^- (fgiiiM ; ^U->. : Wx^P;i/=l 0:1, 4:1, 

3:1, 2:1) ^{ftb/c^> ^+>">fcTM, £Dfc?»««&U ^SBte 
£-^J (11.9 g, 54%) £«^@#£bT#7Co 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 4.31 (2H, s) , 6.78 (1H, dd, J = 1-8, 3.4 
Hz) , 7. 50 (1H, d, J = 8. 4 Hz) , 7. 64 (1H, d, J = 3. 4 Hz) , 7. 77 (1H, dd, J = 
2.4, 8.4 Hz), 8.06 (1H, d, J = 1. 8 Hz) , 8.33 (IE d, J = 2.4 Hz). 
1 0 

2- (6-^nP-3-b°U^;i/) -3- (^fJV75 7) -1- (2-7'J 
;K> - 2 -7°o^>- l 



2- (q-/7uu-3 -fcTUvW) -l- (2-7'J;W - i-x^y>£fflv>* 

>H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 2.79 (6H, br s) , 6.55 (1H, dd, J = 2. 0, 
3. 4 Hz) , 6. 62 (1H, d, J = 3. 4 Hz) , 7. 45 (IE d, J = 8. 0 Hz) , 7. 59 (IE dd, 
J = 2.4, 8.0 Hz), 7.77 (2H, d, J = 2. 0 Hz), 8. 14 (1H, d, J = 2. 4 Hz). 
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##W l l 

(E) -3- (3-7M07i-iW -2- (6-* Mf v- 3 - tfD - 




OMe 



zRJfrfb:*- HJ #A (8. 8 g, 0. 220 mol) ©1, 2-> ? ;*b^>X^> (300 mL) 

mmmz^mnm^r^ mct, s/yy^^x^Bi^x^Mi^g, o. 122 
moi) ^pi^-r-om^rco 1 s^im 5-^-2-^ h*->£D5» 

(20. 0 a 0. 106 mol) M^b^X (hU7x^X7^f» /^v^A (0) 
(2. 0 g, 1. 73 imol) S0fcjBA» 9 0t^T*#IL, 6KrlB«*^bfc. SUSIR* 
3Ste*?&Ufco g*3£B$CT, 1-4 C C(-T, 3-7MD^>X7JVf 
hF (13.7 g, 0.110 mol) £1. 5B#MjWC«TU 

-5^&tf^1t>£T^U HfE^t) (7.80 g, 29%) £Mfi@M/£bT 

'H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 3. 92 (3H, s) , 7. 00 (1H, d, J = 8. 8 Hz) , 

7.34-7.40 (1H, m), 7.57-7.64 (1H, m) , 7.69-7.78 (2H, m) , 8. '03 (1H, s) , 8.11 
(1H, dd, J = 2. 6, 8. 8 Hz) , 8. 53 (1H, d, J = 2. 6 Hz) . 
1 2 

2-757-6- (3-7MD7i^W -5- (4-tfU^l/) -3, 4-S> 
fc Fn-4-tfU 5>>V > 
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th'J^A (3.2 g, 139 mmol) %x.$>J-)l (200 mL) fcigffiSitfc^ fotfi 
T, 4-fcfU -J)V7t hx MUl/ (10.0 g, 64. 7 mmol) , 3-7Mn^>X7 
^TtP (7.3 mL, 68.8 mmol) ~BtXt&M9T (7.0 g, 73.3 mmol) *m\Z 

;i/= 2 0 : 1 , 10:1, 5:1) CiU, tUBfl^rtl© 5 , 6 -i?k Hn# (13. 6 
g) ^fiMitUTffco HCbCDfettft (26.4 g, S <hbT82. 3 mmol) Sin*., 

(X 2) fcTSfc&bfco 7KS^5N7j<m'f^h , J^A7K^fcTpH=l 1 fcM 
SfXfJP (X2) fcTifei^Lfc. 7]<J1^2N^fcT4 I fnb, £bfcfc§ 
A£3t& 7KR£^mx9 L ;WcTiSfc#U SWa-fb-e-* (6.2 g, 34%) *^H#t 
bt#fc. &*5, #&fc:feV>T##0!l4©=l*fc: -3- (3-7Mn7i^ 

±KU^A (3.4 g, 147 mmol) £x^y-;V (500 mL) tii^tfeE (E) 
-3- (3-7Ma7i-JW -2 - (4-fc°U^;i/) -2-7°n^>il^V 
(33 g, 121 mmol) I«7 s 7-> ? > (13.9 g, 146 mmol) £jjP7L> 1 3I^WiP 
^M^tbfcc iStf^ ?«£MicLfc 0 I$Hfb7bFn77> (500 mL) £in 

yfmm^m^ mm^mmvrco m®fh7tFn77> (1500 mL) 
(loo mL) » fct£tt— iHb ># > (250 g) sin*., iratfc»fflEbfc. 

2B#fffl^ fefci^»!J> (100 g) fciiJuU S & C 1 B#M 1 5^M1S 
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feMi^ttb, ISfB^tl (15 g, 44%) S:tM*tLTffc. 

»H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 6. 86 (2H, br s) , 6. 96 (1H, d, J = 7. 6 Hz) , 
7. 00-7. 07 (3H, m) , 7. 00-7. 15 (1H, m) , 7. 20-7. 28 (lft m) , 8. 34 (2H, d, J = 3. 2 
Hz) ; MS m/e (ESI) 283 (MH + ) . 
1 3 

2-757-6 - (2-7U;W -5- (4-tfU^;V) -3, 4-S?kKn-4 



'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 6.48 (1H, dd, J = 1. 6, 3. 6 Hz) , 6.54 (1H, 
dd, J = 0. 8, 3. 6 Hz), 6. 91 (2H, br s), 7. 21 (2H, dd, J = 1. 6, 4. 6 Hz), 7. 54 
(1H, dd, J = 0. 8, 1. 6 Hz) , 8. 52 (2ft dd, J = 1. 6, 4. 6 Hz) ; MS m/e (ESI) 255 
(MH + ). 

##f^ij 1 4 

3- (^f;i/75 7) -1- (2-7UJV) -2-7*D^>-l-t> 



2-Tiz^;i/7^> (25. Og, 0. 227 mmol) *5«fctfN, N-^^^MM75 H V 
*^)V7t$>-)V (40 ml) (DM&b&l 0 0ttT9^W#lfc. RtfM&tfC 

^^>tT»u mmk&m (36. 5 g, 97%) ^fiH^tuTUfc. 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 2.88 (3H, br s), 3.14 (3H, br s), 5.65 (1H, 




o 
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d, J = 12. 6 Hz) , 6.60 (1H, dd, J = 2. 0, 3. 4 Hz) , 7.10 (1H, dd, J = 0. 8, 3.4 
Hz), 7.68 (1H, d, J = 12. 6 Hz), 7.79 (1H, dd, J - 0. 8, 2.0 Hz). 

##M 1 5 

4- (2-7UJV) -2-t°'J5^-JV75> 



3- (v^^KT^y) -1- (2-7'JiW - 2-7°U^>- 1 -5t*> (5. 0 g, 
30. 3mmol) > ffiBfe^T— >>> (5. 8 g, 60. 7mmol) &&Zfm$t%Vy& (8.4g, 60.9 
mmol) CON, N-i>^fMM7$ F (50 m 1 ) 0 0^(IT2 1 mm 

mwvtc. tm&* Kifcm&^yk (250 mL) izxm^r^o ^r^mmm^mw., 

TfcfcT^b, Sffift;^ (4.19 g, 86%) $«fii#ttT#/co 
'H NMR (400 MHz, DMS0-d 6 ) <5ppm; 6.66 (2H, br s) , 6.68 (1H, dd, J = 2. 0, 3.2 
Hz), 6.88 (1H, d, J = 5. 2 Hz), 7. 17 (1H, dd, J = 0. 8, 3.2 Hz), 7.88 (1H, dd, 
J = 0. 8, 2. 0 Hz), 8. 28 (1H, d, J = 5. 2 Hz) ; MS m/e (ESI) 162 (MH + ) . 
1 6 

5-7nt-4- (2-7'JJW - 2 -t°U5> ? -;i/T^> 



4- (2-7'JJW -2-t°U5> J ^;i/T5> (4. 10 g, 25.4 mmol) ©N, N- -J 
^^*jVA75 FJ§*K (40 ml) fc> 2*CfcT, N-^n ; E^tt<K< 5 H (4. 53 
g, 25. 5 mmol) <£Un^L, ^©££j-Jg#Lfc 0 6I$W«, RJfctt£«&f«&H**?- h 
y#A*»JR (240 mL) fcTSHBRLfc. £ (D © <£ U l§H£Mu zkfcTSfc 
#U SfB^tJ (5.10 g, 84%) M6S#tlT#fe. 
'H NMR (400 MHz, DMS0-d 6 ) <5ppm; 6.73 (1H, dd, J = 1. 6, 3. 6 Hz) , 6.96 (2H, br 
s), 7.50 (1H, dd, J = 0.8, 3. 6 Hz) , 7.97 (1H, dd, J = 0. 8, 1. 6 Hz) , 8.41 (1H, 
s). 





76 



WO 03/035639 



PCT/JP02/10952 



1 7 



2- (^>s>;i/^-» - 5 -yn^EtfU> ? > 



Br- 




■^y-J)VT)Vu—)V (11.4 g, 0. 105 mol) ©N, N-^^^;VaK^AT5 F (250 
mL) mmz 0t;tT7 0%«7KSHfc7^HJ^A (4.2 g, 0. 123 mol) £fln*, 

5Pff«#tfco ^1^2, 5-5?^n ; Et!U^> (25 g, 0. 106 mol) 
£iD7b 7 0"C^T2^TO#bfeo M«£»tJt> l^frfcT^^ATK* 
*£klT#&U ^mx^;i/fcT^ffibfeo »B^^fBmbT>^En^A7K?« (X 
2) ^T^Lfcm, ««^^v"^A^T$» Mb, mf&fc&®<Dm.tk 
mm (29.5 g) §Hf«ilT#fc t 

'HNMR (400fflz, DMS0-d 6 ) <5ppm; 5.33 (2H, s), 6.90 (1H, d, J = 9. 0 Hz) , 7.30-7.41 
(3H, m), 7.41-7.46 (2H, m) , 7. 92 (1H, dd, J = 2. 8, 9.0 Hz), 8.30 (1H, d, J 
= 2. 8 Hz) . 

mmm 1 8 

2- (^>-J)V^r^iy) -5- (l, l, l - FU^;i/X^n;0 tfU^> 



mm2 - (^>iJJVJr*is) - 5-:/n^b°U^><£fi£j$#J (29. 5 g) <Di?JL^ 

(300 ml ) JKiS$8jfc:g&3£B^tT* - 76 7 2°C^T2. 66M 

n-y^;i/U^^A©^\^it>« (40 ml, 0.106 mol) £3 O^HtTigTb 
fco rh7tHn77> (170 mL) S:iTb, ^<D££m#bfc 0 1. 5 

f^bbUr/^XX (35 g, 0. 114 mol) ©Th7t:Fn77> (50 ml) 
5^FB^HtT^Tbfd*> MJS^^M^T^^rfc^Mb^e,, ^(D 
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fcT#«?bfco mmm^mm^ry^^^mm (X2) ^t^#> «m 
tbu^At«u libfco gas* >- u ^AZu^btfyy^-m 
mmm-, ^it>, : 1^x^=2 0 : d tstB^ti (47. o& 
94%) sifia^ttwc 

'H NMR (400 MHz, DMS0-d 6 ) <5ppm; 0.85 (9H, t, J = 7. 6 Hz) , 0.97-1.15 (6H, m) , 
1.29 (6H, sex, J = 7. 6 Hz) , 1.46-1.55 (6H, m) , 5.33 (2H, s) , 6.85-6.90 (1H, 
m), 7.29-7.41 (3H, m) , 7.41-7.47 (2H, m), 7.66-7.78 (1H, m) , 8.08-8.15 (1H, 
m). 

1 9 

2- (2-^;v^n-4-t:U^;w -l- (2-7'j;v) - i -x^y > 




'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 4.36 (2H, s) , 6.76 (1H, dd, J = 1. 6, 3. 6 Hz) , 
7.11 (1H, br), 7.24-7.29 (1H, m), 7.63 (1H, dd, J = 0. 4, 3. 6 Hz), 8.05 (1H, 
dd, J = 0. 8, 1. 6 Hz) , 8. 17 (1H, d, J = 4. 8 Hz) . 

m^n 2 o 

2- (2-7'nt-4-h°U^) -1- (2-7'JiW -l-X^/> 



O 




'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 4.31 (2H, s) , 6.77 (1H, dd, J = 1. 6, 3. 6 Hz) , 
7. 36 ,(1H, dd, J = 1. 6, 5. 2 Hz) , 7. 60 (1H, dd, J = 0. 4, 1.6 Hz) , 7. 62 (1H, dd, 
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J = 0. 8, 3. 6 Hz) , 8. 05 (1H, dd, J = 0. 8, 1. 6 Hz) , 8. 32 (1H, dd, J = 0. 4, 5. 2 
Hz). 

2 1 

4, 6-i? (2-7'j;V) - 2-tfU5> ? ±5> 




1- (2-7UJW -2 - -l-X^yXDf^bflfc^-T-fe^ 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 6. 69 (2H, dd, J = 1. 6, 3. 6 Hz) , 6. 76 (2H, 

br s), 7.21 (1H, s), 7.21 (2H, dd, J = 0. 8, 3. 6 Hz) , 7.90 (2H, dd, J = 0. 8, 
1. 6 Hz) . 

##M 2 2 

5-^P^B-4, 6— 5? (2-7U;W -2-t'U5~7t5> 




4, 6-5? (2-7'j;W - 2-bfU5>^>£M^ ##« 1 6 £H«©;j£f8c 

'H NMR (400 MHz, DMSO-d 6 ) d ppm; 6.72 (2H, dd, J = 1. 6, 3. 6 Hz) , 7.01 (2H, 
br s) , 7. 47 (2H, dd, J = 0. 8, 3. 6 Hz) , 7. 95 (2H, dd, J = 0. 8, 1. 6 Hz) . 

#%m 2 3 9 <D%m^i$m 

2- (6-7Un-3-t:U^W -1- (2-7V)l) -1-X^7> 
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##^J 2 4 

2- (6 -^DD- 3 -tfUi^v) - l- (2-^x-;i/) -i-x^y> 



'HNMR (400 MHz, DMS0-d 6 ) 8 ppm; 4.46 (2H, s) , 7.31 (1H, dd, J = 4. 0, 4. 8 Hz) , 
7. 50 (1H, d, J = 8. 2 Hz) , 7. 78 (1H, dd, J = 2. 4, 8. 2 Hz) , 8. 07 (1H, dd, J = 
1.2, 4.8 Hz), 8.16 (1H, dd, J = 1. 2, 4.0 Hz), 8.35 (1H, d, J = 2. 4 Hz) . 
2 5 

2- (6 -2UU- 3 -tfU i?)V) -3- (^/?Jl/7 5;) -1- (2-^X- 
;W - 2-^P^>-l-t> 



2- (6 -^OD- 3-tfU^;!/) -1- (2-5PX-;!/) -l-X^y>£fflV^ 

'HNMR (400 MHz, DMS0-d 6 ) 5 ppm; 2.79 (6H, br s) , 7.06 (1H, dd, J = 3. 8, 5.0 
Hz), 7.13 (1H, dd, J = 1. 0, 3. 8 Hz), 7.47 (1H, d, J = 8. 0 Hz), 7.62 (1H, dd, 
J = 2. 4, 8.0 Hz), 7.69 (1H, s) , 7.73 (1H, dd, J = 1. 0, 5.0 Hz), 8.16 (1H, d, 
J = 2. 4 Hz) . 
#%#!| 2 6 

2- (6 an- 3 -bfU5?;W -i-7i-JV-i-i^;> 
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'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 4.54 (2H, s) , 7.50 (1H, d, J = 8. 0 Hz) , 
7.55-7.61 (2H, m) , 7.66-7.72 (1H, m) , 7.76 (1H, dd, J = 2. 4, 8.0 Hz), 8.04-8.09 
(2H, in), 8. 32 (1H, d, J = 2. 4 Hz). 
##$J 2 7 

2- (6 -pun- 3 -f'JyJW -3- (y^fJl/75;) -1-7x^-2 




2- (6 -^nn- 3 -tfU^V) -i-7x-;v-i-i^y>^Vi, 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 2.73 (6H, br s) , 7.29 (1H, s) , 7.36-7.45 (6H, 
m), 7.60 (1H, dd, J = 2. 2, 8.0 Hz), 8.14 (1H, d, J = 2.2 Hz). 
2 8 

2- (6 -ZUU- 3 -fcf'J V)V) -1- (3-7M07x-JW 
> 




] H NMR (400 MHz, DMS0-d 6 ) <5 ppm; 4.55 (2H, s) , 7.51 (1H, d, J = 8. 2 Hz), 
7. 52-7. 59 (lft m) , 7. 61-7. 68 (1H, m) , 7. 60 (1H, dd, J = 2. 4, 8. 2 Hz) , 7. 82-7. 87 
(1H, m), 7.90-7.95 (1H, m) , 8.31 (1H, d, J = 2.4 Hz). 
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#%$| 2 9 

2- (6-?DO-3-k''JyJl/) -3- -1- (3-7)VJr 

- 2 -7°U^>- 1 -^"> 




2- (6-^nn-3-t:'J^W - l- (3-y)V^ruy^-)V) -l-x^y 

•HNMR (400 MHz, DMS0-d 6 ) 6 ppm; 2.74 (6H, brs), 7.17-7.29 (3H, m), 7.31 (1H, 
s), 7.39-7.47 (2H, m), 7.61 (1H, dd, J = 2. 2, 8.0 Hz), 8.15 (1H, d, J = 2. 2 
Hz). 

mmm 1 

4_/7 DD _ 6 _ (3 _ yJl/: ^ uy:c -j ]/) _ 5 _ ( 4 _ tf ij _ 2 -tfU5 
^JP7 5 > 




2-757-6- (3 -^;i/^-n^o:njl/) -5- ( 4 - b° U -3, 4- 

>>hPn-4-tfU$SV> (1. 0 g, 3. 54 mmol) 0^5/«-fbU> (15 mL) M 

h U ^A7j<^« (X 2 ) B:t;t&?a^*fcTj!5fe#Ufc^ 3S7j<M^ h U ^AfcT 

X-^;WcT?»bSlfB^#J (513 mg, 48%) LTf#fc 0 

'HNMR (400 MHz, DMS0-d 6 ) 5 ppm; 7.00-7.03 (1H, m) , 7.05—7.10 (1H, m) , 
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7.12-7.18 (1H, m), 7.24-7.31 (1H, m) , 7.25 (2H, dd, J = 1. 6, 4. 4 Hz) , 8.51 
(2H, dd, J = 1. 6, 4. 4 Hz) ; MS m/e (ESI) 301 (MH + ) . 

4 _^ nn _ 6 _ (2-7VJV) -5- (4-b°U> ? ;i/) -2-tlU5^-;i/T5 

y 



2-757-6- (2-7UJW -5- ( 4 — tf U -3, 4-ytHn- 

'H NMR (400 MHz, DMSO-d 6 ) 6 ppm; 6.27 (1H, d, J = 3. 6 Hz) , 6.48 (1H, dd, 
J = 2. 0, 3. 6 Hz), 7. 34 (2H, dd, J = 1. 6, 4. 4 Hz) , 7. 35 (2H, br s) , 7. 67 (1H, 
dd, J = 0. 8, 2. 0 Hz) , 8. 66 (2H, dd, J = 1. 6, 4. 4 Hz) ; MS m/e (ESI) 273 (MH + ) . 

mmm 3 

4- (3-7MD7I-J0 - 6 -;* h=¥->~ 5 - U-tfUSW - 2 - tT'J 
5 5 > 



^-hU^A (20 mg, 0.870 mmol) ;P (3 mL) 4- 

^nn-6- (3-7MD7I-JW -5- (4-tfU -2-t!iJ5^z 
;VT5> (50 mg, 0. 166 mmol) &in^L, SlS#H^T, 6 0-6 5tCT30^ 

(x3) Rzf&m-&&7MzTfc&. M7kmmj-bvv&\zTt&mv,.mffi\sfco m 

*IfB{h"£r#/ (16 mg, 32%) ifcifiHfttLTftfc. 
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'H NMR (400 MHz, DMS0-d 6 ) <5 ppm; 3.83 (3H, s) , 6.90-7.16 (7H, m) , 7.22- 
7.29 (1H, a), 8.40 (2H, d, J = 4. 8 Hz) ; MS m/e (ESI) 297 (MH + ) . 

6 - (3 -y)V^ruy^-)V) -5- (4-k°U^;V) -2-tfU 




'H NMR (400 MHz, DMS0-d 6 ) <5 ppm; 1.23 (3H, t, J = 7. 2 Hz) , 4.33 (2H, a, J 
-7. 2 Hz), 6.92 (2H, br s) , 6.94-7.16 (5H, m) , 7.22-7.29 (1H, m) , 8.39 (2H, 
d, J = 6. 0 Hz) ; MS m/e (ESI) 311 (MH + ) . 

mmm 5 

4- (3-^;^n^ai^;i/) -6-yn^y-5- (4-t!Ui?;w -2-tf 




1 - yn/NV-;^fflV\ HWiI3 tHi0»^bfe o 

'H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 0. 86 (3H, t, I = 7. 2 Hz) , 1. 62 (2H, sex, 
J = 7. 2 Hz), 4.22 (2H, t, J = 7. 2 Hz) , 6.92 (2H, br s), 6.96-7.00 (1H, m), 
7.02-7.16 (2H, m), 7.08 (2H, dd, J - 1. 6, 4. 4 Hz) , 7.23-7.29 (1H, m), 8.40 
(2H, dd, J = 1. 6, 4. 4 Hz) ; MS m/e (ESI) 325 (MH + ) . 
WI6 

4- (3 -y)VJru7x.-)V) -6-^y^n^~>-5- (4-¥ViS)V) -2 
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'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 1.23 (6H, d, J = 6. 0 Hz), 5.32 (1H, m) , 
6.89 (2H, br s), 6.92-7.16 (5H, m) , 7.21-7.28 (1H, m) , 8.38 (2H, br) ; MS m/e 
(ESI) 325 (MH + ). 

mm 7 

4-ih^>-6- (2-7'j;w -5- (4-tfUi?;w -2-tfus> ? -;i/y 




4-i7nn-6- (2-7'JJW -5- (4-hf'Ji?;W -2-t°U5^7 

"H NMR (400 MHz, DMS0-d s ) 6 ppm; 1.17 (3H, t, J = 6. 8 Hz) , 4.28 (2H, a, J 

= 6. 8 Hz), 6. 36 (1H, dd, J = 0. 8, 3. 6 Hz), 6. 45 (1H, dd, J = 1. 6, 3. 6 Hz), 

6.81 (2H, brs), 7.19 (2H, d, J = 4. 4 Hz), 7.57 (1H, dd, J = 0. 8, 1. 6 Hz) , 
8. 54 (2H, d, J = 4. 4 Hz) ; MS m/e (ESI) 283 (MH + ) . 

mmms 

75 > 
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4-^DD-6- (2-7'j;W -5- U-KUi^W — 2 — fc° 'J 5 i?~)V7 

'H NMR (400 MHz, DMS0-d 6 ) <5 ppm; 0. 80 (3H, t, J = 7. 2 Hz) , 1. 56 (2H, sex, 
J = 7.2 Hz), 4.17 (2H, t, J = 7. 2 Hz) , 6.38 (1H, dd, J = 0. 8, 3. 6 Hz) , 6.45 
(1H, dd, J = 1. 6, 3. 6 Hz), 6. 80 (2H, br s), 7. 19 (2H, dd, J = 1. 6, 4.4 Hz), 
7. 57 (1H, dd, J = 0. 8, 1. 6 Hz), 8. 54 (2H, dd, J = 1. 6, 4. 4 Hz) ; MS m/e (ESI) 
297 (MH + ). 

mmn 9 

4- (2-7'j;W -6 — fV7n^>-5- (4-t°U^;i/) 




4-^nn-6- (2-7'J;W -5- U-tiUv^) - 2 - tf U 5 s^;ut 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 1.17 (6H, d, J = 6. 4 Hz) , 5.28 (1H, sept, 
1 = 6. 4 Hz), 6.35 (IE dd, J = 0. 8, 3. 6 Hz), 6.45 (1H, dd, J = 1. 6, 3. 6 Hz) , 
6.78 (2H, brs), 7.17 (2H, dd, J = 1. 6, 4. 4 Hz) , 7. 56 (1H, dd, J = 0. 8, 1.6 
Hz) , 8. 53 (2H, dd, J = 1. 6, 4. 4 Hz) ; MS m/e (ESI) 297 (MH + ) . 

mum 1 0 

4- -6- (2-7'JJW -5- (4-tfU5?;W -2-fc°U== 




4-zuu-Q- (2-7UJW -5- (4-tru^;w - 2 - tr u a 
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'H NMR (400 MHz, DMS0-d 6 ) <5 ppm; 4.77 (2H, dt, J = 1. 6, 5. 2 Hz), 5. 12 (1H, 
da, J = 1. 6, 10. 4 Hz), 5.14 (1H, da, J = 1. 6, 17. 2 Hz), 5.93 (1H, ddt, J = 
5.2, 10.4, 17.2 Hz), 6.38 (1H, dd, J = 0. 8, 3. 4 Hz) , 6.46 (1H, dd, J = 1. 6, 
3. 4 Hz), 6.84 (2H, br s) , 7.21 (2H, dd, J = 1. 6, 4.4 Hz), 7.57 (1H, dd, J = 
0.8, 1.6 Hz), 8.55 (2H, dd, J = 1. 6, 4. 4 Hz) ; MS m/e (FAB) 295 (MH + ) . 

mmmi 1 

4- (2-7'JJW -6-^^)1-5- U-tfU^W - 2-tfU5^-;i/T^ 



(B) -4- (2-7'JJW -3 - (4-tfU^;K> -3-7t->-2-^->% 

m^m i o tmmcD^m^mvrco 

■H NMR (400 MHz, DMSO-d 6 ) <5 ppm; 2.09 (3H, s) , 6.53 (1H, dd, J = 1. 6, 3.6 
Hz), 6.66 (1H, d, J = 0.8, 3. 6 Hz) , 7.63 (1H, dd, J = 0. 8, 1.6 Hz), 7.85 (2H, 
dd, J = 1. 2, 5. 2 Hz) , 8. 90 (2H, dd, J = 1. 2, 5. 2 Hz) . 

mmm 1 2 

4, 6-S> (2-yV)V) -5- (4-h°U^;i/) - 2 - b° U 5 i?~)VT 5 > 



^HJ<7A (540 mg, 23. 5 mmol) ^zRx^ (200 mL) itrfc^, 

1- (2-yVJl) -2 - (4 -fc°U >>;!/) -l-x^y> (2.00 g, 10. 7 mmol) 

02- 7JHJ^kF (0. 97 mL, 11. 7 mmol) &m\zm%.* mUlZTWtWVfro 
1. il^7^y> (7. 0 g, 73. 3 mmol) ^Jn^L, 1 4^F H 1j)DML 
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tnn77> (so id ms^—m^y-fty 00.0 g) sans., 2b#kmm 

ilfc. Z|ft'?^>^t7'fMi 1 Th7tHD77>fcTMl 

^^/-;wct«s^u iMiBYt:^ (1. 32 g, 4ix) ^m^m^tvxmtc. 

'HNMR (400 MHz, DMS0-d 6 ) <5 ppm; 6.06 (2H, dd, J = 0. 8, 3. 4 Hz) , 6.44 (2H, 
dd, J = 1. 8, 3. 4 Hz), 6.96 (2H, br s), 7.33 (2H, dd, J = 1. 6, 4. 4 Hz) , 7.65 
(2H, dd, J = 0. 8, 1.8 Hz), 8.66 (2H, dd, J = 1. 6, 4. 4 Hz) . 



4- (2-7'j;W -6-7X-JV-5- ( 4 — t? U i?)V) -2-t'J5^-^7 



'H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 6. 19 (1H, dd, J = 0. 8, 3. 6 Hz), 6.46 (1H, 
dd, J = 1. 6, 3. 6 Hz) , 6. 99 (2H, br s) , 7. 14 (2H, dd, J = 1. 6, 4. 4 Hz) , 7. 17-7. 27 
(5H, m) , 7. 64 (1H, dd, J = 0. 8, 1. 6 Hz) , 8. 43 (2H, dd, J = 1. 6, 4. 4 Hz) . 

mmn 1 4 

5- (6 -^nn-3-tf'J>>;U) -4- (2-7'JJW -2-h'U$y-;V75 
> 



MM 1 3 
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2- (6-^Dn-3-h''J^W -3- (y/?;V75;) -1- (2-7U 
)V) - 2-7wi>- 1 (7. 49 g, 27. lmmol) , «^T^^> (7. 7 g, 81.0 

mmol) RU^g^U^A (22. 4 g, 162mmol) CON, AT-y^fMM75 K (105 
iL) I«7 0t:KT2lW#Ufc o fe^, S^^7jcfcT«Lfco * 
TfclCTSfcitU «IB{b^r#/ (5.48 g, 74%) SrgfciS&HtetLT 

'H NMR (400 MHz, DMS0-d 6 ) <5 ppm; 6.56 (1H, dd, J = 1. 6, 3.6 Hz), 6.71 (1H, 
dd, J = 0.8, 3. 6 Hz), 6.96 (2H, br s) , 7.55 (1H, dd, J = 0. 6, 8. 4 Hz) , 7.69 
(1H, dd, J = 0.8, 1.6 Hz), 7.77 (1H, dd, J = 2. 8, 8. 4 Hz) , 8.22 (1H, s), 8.31 
(1H, dd, J = 0. 6, 2. 8 Hz). 



5- [2-757-4- (2-^'j;i/) - 5 - H U 5 - ;H -1, 
- 2 -kTUSV > 



^HJ^A (455 mg, 19.8 mmol) £ 4 - * Y*y^>-J)ir )\<u-)V (15 mL) 

\zmm^mmrf, 9 ov\zxmm-^^rcm, 5- (6-^nn-3-Hu^;i/; - 

4- (2-7'j;W - 2-tfU 5^1/75 > CI. 80 g, 6. 60 mmol) £jJD7L, 

mpkmmj- hvv&izxnmv, mrnvfc* i$thU7Mn^t (40 mD & 

U JlfB^ti (820 mg, 49%) SifiB*tLT#fc. 



1 5 




89 



WO 03/035639 



PCT/JP02/10952 



'H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 6.33 (1H, d, J = 9. 2 Hz), 6.58 (1H, dd, 

J = 1.8, 3. 6 Hz), 6.69 (1H, dd, J = 0. 8, 3. 6 Hz) , 6.79 (2H, brs), 7.24 (1H, 

dd, J = 2. 8, 9. 2 Hz), 7.34 (1H, d, J = 2. 8 Hz), 7.77 (IE dd, J = 0. 8, 1.8 
Hz), 8.12 (1H, s); MS m/e (ESI) 255 (MH + ) . 

mmm 1 6 

5- [2-757-4- (2-7UJW - 5 - H U 5 
2 F n - 2 - h° U *?S > 




Me 



5- [2-757-4- (2-7'j;W - 5 - 1? U 5 ^ ~ ;H -1, 2 -yh H 
□ -2-b°US>V> (2.2 g, 8.65 mmol) ©7^/-;!/ (44 mL) MMmz, &m 
^H^T, ^MfcT, th'J^A 7h^>F (940 mg, 17, 4 mmol) &m?L. % 
#b7to 15^ 3— H^^> (1.6 iL, 25. 7 mmol) -e<DM2 2fl# 

Wi^Lft. S«^Mbfe^ ^£fczk£jnA, 7]<^T»U 
^iB-fb-a-^oft^a (l. 98 g) £#fc 0 £(Dt>©£x^/--;i4;:M*§b7t^ M 
x^y-;V^T»b, tllB^tJ (1. 54 g, 66%) £Mfim#i:L 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 3.46 (3H, s) , 6.38 (1H, d, J = 9. 2 Hz), 

6.58 (1H, dd, J = 1.6, 3. 6 Hz), 6.73 (1H, dd, J = 0. 8, 3. 6 Hz) , 6.81 (2H, br 

s), 7.21 (1H, dd, J = 2. 6, 9. 2 Hz) , 7.75 (1H, d, J = 2. 6 Hz) , 7.77 (1H, dd, 

J = 0. 8, 1. 6 Hz), 8. 14 (1H, s) ; MS m/e (ESI) 269 (MH + ) . 

mmm 1 7 

5 - [2-757-4- (2-7'JJW - 5 - h° U 5 5?—)V\ - 1 -X9M1/- 1 , 
2-5?bFn-2-lfUy;> 
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N 



'H NMR (400 MHz, DMS0-d 6 ) <5 ppm; 1.24 (3H, t, J = 7. 2 Hz) , 3.93 (2H, a, J 

= 7. 2 Hz), 6. 38 (1H, d, J = 9. 2 Hz), 6. 58 (1H, dd, J = 1. 6, 3. 2 Hz), 6. 71 (1H, 

d, J = 3. 2 Hz), 6.82 (2H, br s), 7.23 (1H, dd, J = 2. 8, 9.2 Hz), 7.73 (1H, 

d, J = 2. 8 Hz), 7. 78 (1H, d, J = 1. 6 Hz), 8. 17 (1H, s) ; MS m/e (ESI) 283 (MH + ) . 

mmm 1 8 

i - TU;u- 5 - [2-75;-4- (2-yv)V) - 5 - 1° u $ -i, 

2-^hHD-2-EU^;> 



'H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 4. 53 (2H, d, J = 5. 2 Hz) , 5. 10 (1H, dd, 
J = 1.6, 17.2 Hz), 5.19 (1H, dd, J = 1. 6, 10. 4 Hz), 5.97 (1H, ddt, J = 5. 2, 
10. 4, 17. 2 Hz) , 6. 42 (1H, d, J = 9. 2 Hz) , 6. 58 (1H, dd, J = 1. 8, 3. 6 Hz) , 6. 73 
(1H, dd, J = 0. 8, 3. 6 Hz) , 6. 82 (2H, br s) , 7. 27 (1H, dd, J = 2. 2, 9. 2 Hz) , 
7.64 (1H, d, J = 2. 2 Hz), 7.76 (1H, dd, J = 0. 8, 1.8 Hz), 8.14 (1H, s) . 

mmm 1 9 

5- [2-7^7-4- (2-^x^;l/) - 5 - hf U 5 -1, 2-yhF 
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5- (6-^nn-3-H'Jy;W -4- (2-^x~;W -2-HU5> J -;i' 

■H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 6. 36 (1H, d, J = 9. 2 Hz) , 6. 77 (2H, br s) , 
7.05 (1H, dd, J = 3. 6, 4. 8 Hz) , 7.13 (IE dd, J = 1. 2, 3. 6 Hz), 7.26 (1H, dd, 
J = 2. 4, 9. 2 Hz) , 7. 39 (1H, d, J = 2. 4 Hz) , 7. 68 (1H, dd, J = 1-2, 4. 8 Hz) , 
8. 10 (1H, s). 

mrnm 2 0 

5 _ [ 2 -T^y-4- -5-k°'j$y-;H -l-t^jv-i, 

2 - v> h H O - 2 - tf U > 



5- [2-T5/-4- (2-^X-;i/) ;W -1, 

'H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 3.46 (3H, s) , 6.41 (1H, d, J = 9. 2 Hz) , 
6.80 (2H, br s), 7.05 (1H, dd, J = 3. 8, 5. 2 Hz), 7.16 (1H, dd, J = 1. 0, 3.8 
Hz), 7.24 (1H, dd, J = 2. 8, 9. 2 Hz) , 7.68 (1H, dd, J = 1. 0, 5. 2 Hz), 7.80 (1H, 
d, J = 2. 8 Hz), 8. 12 (1H, s) . 



5 _ [ 2 -7=y-4- (3-7MD7i-jV) - 5 - k° U 5 -1, 2 

-yhFO-2-k° , J> ? y> 




N 
Me 



■MH 2 1 
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5- (6-^on-3-t:'JyJV) -4- ( 3 - 7)V*U 7 ~)V) -2-fcfU 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 6. 19 (1H, d, J = 9. 6 Hz) , 6. 86 (2H, br s) , 
7.00 (1H, dd, J = 2. 8, 9. 6 Hz), 7.15-7.30 (4H, m), 7.36-7.46 (1H, m) , 8.26 
(1H, s), 11.68 (1H, br s) ; MS m/e (ESI) 283 (MH + ) . 

mmm 2 2 

5- [2-757-4- (3-7JVtn7xZJl/) — 5 — fc! D 5. -1-7 
2-ykh'n-2-HU^y> 



5- [2-757-4- (3-7Mn7i^) — 5 — tf U 5 i?~)V] -1, 

'H NMR (400 MHz, DMS0-d 6 ) (5 ppm; 3.42 (3H, s) , 6.21 (1H, d, J = 9. 6 Hz), 
6.87 (1H, dd, J - 2. 8, 9.6 Hz), 6.89 (2H, br s), 7.20-7.29 (3H, m) , 7.37- 
7. 44 (1H, m) , 7. 75 (1H, d, J = 2. 8 Hz) , 8. 28 (1H, s) . 

mnw 2 3 

5- (2-75;-4-7x^Jl/-5-k*'J5y^JW -1, 2-yhFn-2- 




N 
Me 
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5- (6-^nD-3-tfU z?)V) -4-7x^-2- ^U5^JV75>?: 

mum 1 5 hmm^mn^^r^ 

! H NMR (400 MHz, DMS0-d 6 ) <3 ppm; 6. 16 (1H, d, J = 9. 6 Hz), 6. 80 (2H, br s), 
6. 96 (1H, dd, J = 2. 6, 9. 6 Hz) , 7. 23 (1H, d, J = 2. 6 Hz) , 7. 34-7. 44 (5H, m) , 
8.23 (1H, s). 

mnm 2 4 

5- (2-T£= y-4-7x^V- 5 -trU **J—M - 1 , 2-^ 

hFa-2-h"'Jy;> 




5- (2-757-4 - 7x^JV- 5 - h° U 5 ^JW -1, 2-~7hFD-2 

>H NMR (400 MHz, DMSO-d 6 ) <5 ppm; 3.42 (3H, s), 6.18 (1H, d, J = 9. 2 Hz) , 

6.82 (1H, dd, J = 2. 4, 9. 2 Hz) , 6.83 (2H, br s) , 7.32-7.47 (5H, m), 7.74 (1H, 
d, J = 2. 4 Hz) , 8. 25 (1H, s) . 

mmm 2 5 

5- (6-7Dn-3-k°UyJW -4, (2-7'JJW — 2 — tf U $ >^ 

;vt-5 > 
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2- (6-^DU-3-k°>Jy;i/) -1- (2-7UJ1/) -l-X^/>^fflV^ 
Mf^J 1 2 tlWI^CD^i-e^bfco 

'HNMR (400 fflz, DMS0-d 6 ) <5 ppm; 6.21 (2H, dd, J = 0. 6, 3. 4 Hz), 6.49 (2H, 
dd, J = 1. 8, 3. 4 Hz) , 6. 97 (2H, br s) , 7. 62 (1H, d, J = 8. 4 Hz) , 7. 67 (2H, 
dd, J = 0. 6, 1.8 Hz), 7.80 (1H, dd, J = 2. 4, 8.4 Hz), 8.28 (1H, d, J = 2. 4 
Hz). 

mmm 2 6 

5 _ [2-75/-4, 6-^ (2-7'JJW - 5 - h° U 5 i?~)V] -1, 2-i? 
hFn-2 - tfU 5>V > 




5- (6-^nn-3-tfU^;V) -4, (2-7UJW 

'H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 6. 36 (2H, dd, J = 0. 8, 3. 6 Hz), 6.46 (1H, 

d, J = 9.2 Hz), 6.55 (2H, dd, J = 1. 6, 3. 6 Hz), 6.67 (2H, br s) , 7.24 (1H, 

d, J = 2. 2 Hz), 7.31 (1H, dd, J = 2. 2, 9.2 Hz), 7.78 (2H, dd, J = 0. 8, 1.6 
Hz), 11.76 (1H, s); MS m/e (ESI) 321 (MH + ). 

mmm 2 1 

5 _ [2-757-4, 6-v 5 (2-7UJV) -5-k°U5y-JV] 
-1, 2-v?hFn-2-h°Uyy> 
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5- [2-757-4, 6-v (2-7'j;W - 5 — tf U 5 -1, 2- 

'H NMR (400 MHz, DMS0-d 6 ) <5 ppm; 3.43 (3H, s), 6.39 (2H, dd, J = 0. 8, 3. 6 

Hz) , 6. 52 (1H, d, J = 9. 2 Hz) , 6. 54 (2H, dd, J = 1. 8, 3. 6 Hz) , 6. 88 (2H, br 

s) , 7. 32 (1H, dd, J = 2. 6, 9. 2 Hz) , 7. 64 (1H, d, J = 2. 6 Hz) , 7. 77 (2H, dd, 

J = 0. 8, 1. 8 Hz) ; MS m/e (ESI) 335 (MH + ) . 

mmm 2 8 

6- (3-7;vtn7i-;w -5- (6 h^v"- 3 -try s>;w -2, 4- 




(J?) -3- (3-7M0 7irjW -2- (6-^ h^r->- 3-tfU^;V) 
- 2 -7°n^>-h'JMffiV^ &%M1 2 j* 2 t I^IIC^^t^l/fc. 

] H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 3.81 (3H, s) , 5.96 (2H, br s), 6.12 (2H, 
br s) , 6. 74 (1H, d, J = 8. 6 Hz) , 6. 92-7. 06 (3H, m) , 7. 18-7. 24 (1H, m) , 7. 41 
(1H, dd, J = 2. 4, 8. 6 Hz) , 7. 80 (1H, d, J = 2. 4 Hz) . 

mmm 2 9 

5- [2, 4-y75;-6-.(3-7Mn7x^W - 5 - h° U 5 - 
1, 2-^hKn-2-HUyy> 
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? 0 



F 



6 _ (3- 7 Mn7x^W -5- (6-^h^-3-tTU5?;W -2, 4 
-tfU 5^>y75> (5. 00 g, 16. 1 mmol) (*M (30 mL) - m&fc*m&. (50 
mL) OOttTl. 5 0f^m#bfeo RJ«« 5 NTKIMb:*- b U 

^7A(CTpH=l 2-1 3fcP«EU, Bfc&X^WdTtSfc^bfc. 7K*S5N4&Kt 
T^bfco WmfoGta (3.36 g, 70%) Sifigfttb 

'HNMR (400 MHz, DMS0-d 6 ) <5 ppm; 6.06 (2H, brs), 6.07 (2H, br s) , 6.21 (1H, 
d, J = 9. 2 Hz), 6.97 (1H, d, J = 2. 4 Hz) , 7.01-7.09 (4H, m), 7.23-7.30 (IE 
m) ; MS m/e (ESI) 298 (MH + ). 



5- [2, 4-^75/-6 - (3-7Mn7i-JW - 5 - h! U 5 ;W - 



5- [2, 4-y75/-6 - (3-7JWn7i-;W - 5-HU$^;W 
-1, 2-^fcFn-2-t?U >V>£JS^ ^JS«l6iHi©*S^Ufc. 

'HNMR (400 MHz, DMS0-d 6 ) 5 ppm; 3.32 (3H, s) , 6.07 (2H, br s) , 6.17 (2H, 
br s), 6.23 (1H, d, J = 9. 4 Hz), 6.94 (1H, dd, J = 2. 6, 9. 4 Hz) , 7.02-7.12 
(3H, m), 7.23-7.30 (1H, m) , 7.46 (1H, d, J = 2. 6 Hz) ; MS m/e (ESI) 312 (MH + ). 

mmm 3 1 

5 _ [6 _ (^>^;V;t^» -3-tfU^;W -4- (2-7'JJW — 2 — t? U 



llffittl 3 0 




Me 
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5 (2-7'JJW - 2-k°'J5y^JV75 > (10. 5 g, 43. 9 mmol) , 

2- (^>v;i/^-^>-) -5 - (i, i, l-hV^iix^-iv) t°u^> (41.7 

g, 87. 9 mmol) £><fc^S^ n □ (hU 7i^X7^ » (II) (1.6 

g, 2. 28 mmol) CDN, N-^^f;WVA75 F (100 ml) ?M£SJP§»H^T^ 
1 0 0°C\ZX, 2 5B#F«#bfeo S^I6x5 1 ;V^<fctXfiSfP^b7 > 

y^-o ^mmzTmKi-fro ^m<to&m&vit&, mmcDmmm^mmm^r 

U tlfB^tJ (8.35 g, 55%) ^*^"l/>v ; fi@#:tbT#fco 
'H NMR (400 MHz, DMS0-d 6 ) <5ppm; 5.36 (2H, s), 6.50 (1H, dd, J = 0. 8, 3. 4 Hz) , 
6.52 (1H, dd, J = 1. 8, 3. 4 Hz) , 6.82 (2H, br s) , 6.90 (1H, dd, J = 0. 6, 8.4 
Hz), 7.30-7.35 (1H, m) , 7.36-7.41 (2H, m) , 7.44-7.49 (2H, m) , 7.59 (1H, dd, 
J = 2. 6, 8. 4 Hz) , 6. 68 (1H, dd, J = 0. 8, 1. 8 Hz), 8. 06 (1H, dd, J = 0. 6, 2. 6 
Hz) , 8. 14 (1H, s) . 

mmm 3 2 mmm 1 5 mm&j&m 

5- [2-757-4- (2-7UJV) - 5-tfU Sv^vW -1, 
-2-tfU>V> 

5- [6- K>yM+y) -3-HU^;W -4- -2-tfU 
^i?-)V75.> (8.35 g, 24.2 mmol) <omm.WL (40 mL) -tK (40 mL) MM%i% 

8 o°cizximmm.wvTc.o B.&m&ffifc&, mm^jv (X2) \zxmwvr=. a 
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*§K 5 O'CKITI 4«fMft«kU, mmt&m C5. 54 g, 90%) £«-fiEH#ibT 
3 3 

5 _ [6 _ (^y^)VJr*is) -3-k°U^;W -4, 6 (2-7U;W -2 




5 _y a ^- 4> 6-^ (2-7'JJW - 2-t:U35?t3>*ffl^ 3 1 

'H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 5.42 (2H, s) , 5.93 (2H, dd, J = 0. 4, 3. 6 Hz), 
6.44 (2H, dd, J = 1. 6, 3. 6 Hz), 6.88 (2H, br. s), 7.01 (1H, dd, J = 0. 4, 8.8 
Hz), 7.30-7.51 (5H, m) , 7.62 (1H, dd, J = 2. 4, 8. 8 Hz) , 7.67 (2H, dd, J - 0. 4, 
1. 6 Hz) , 7. 97 (1H, d, J = 2. 4 Hz) . 

mmm 3 4 

5- (2-7Mn-4-H'J^W -4, 6-S> (2-7U;W -2-t£U==>> 




2- (2-7;i/^n-4-fc°U> ? ;P) -1- (2-7'JJW -l-X^/>£/HV>, 

^mfii 1 2 tmm<D-%m^ tz. 0 

■H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 6.33 (2H, dd, J = 0. 8, 3. 6 Hz), 6.48 (2H, 
dd, J = 1.6, 3.6 Hz), 6.99 (2H, brs), 7.21 (1H, br), 7.28-7.32 (1H, m) , 7.65 
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(2H, dd, J = 0. 8, 1.6 Hz), 8.31 (1H, d, J = 5. 2 Hz). 

mmm 3 5 

5- (2 -y)V^U- 4-tfU -4- (2-7U;W -6- (3-7U;W 

-2-h°USyt5> 



2- (2-^;i/^-n-4-tf u$*;v) -1- (2-7U;W - 1 -x^y 

-7Jl/7Jl/TtF^^ 2 .hlnl^^^T'&^bfCo 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 6.31 (1H, dd, J = 0. 8, 2.0 Hz), 6.37 (1H, 
dd, J = 0. 8, 3. 6 Hz), 6. 47 (1H, dd, J = 1. 6, 3. 6 Hz), 6. 91 (2H, br s), 7. 17-7. 18 
(2H, m) , 7. 26-7. 30 (1H, m) , 7. 58 (1H, dd, J = 1. 6, 2. 0 Hz) , 7. 62 (1H, dd, J 
= 0. 8, 1. 6 Hz), 8. 30 (1H, d, J = 4. 8 Hz). 



5- {2-7)VHru-4-\f.Vi?)V) -4- (2-7U;W -6- (2 -5^x-;K> 
-2-tfl)i=v^5> 



2- (2-^;^n-4-tfu -l - (2-7U;v) - ;ym$2 

'H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 6.35 (1H, d, J = 3. 6 Hz) , 6.42 (1H, dd, J 
= 0. 8, 3. 6 Hz), 6. 48 (1H, dd, J = 1. 6, 3. 6 Hz), 6. 91 (1H, dd, J = 3. 6, 5. 2 
Hz), 6.95 (2H, br s) , 7.27 (1H, br), 7.34-7.38 (1H, m), 7.61-7.66 (2H, m), 
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8. 34 (1H, d, J = 4. 8 Hz) . 

5- (2-7;^n-4-tru$?;w -4- (2-7U;w -6- (3-^x-;v) 

-2-!fU5S?t5> 




2- (2-y)i-tu-4-¥V>?)V) -l- (2-7'JJW -i-x^y>^r/3 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppni; 6.39 (1H, dd, J = 0. 8, 3.6 Hz), 6.48 (1H, 

dd, J = 1. 6, 3. 6 Hz), 6.94-6.97 (3H, m) , 7.07 (1H, br) , 7.18-7.20 (1H, m), 

7. 27 (1H, dd, J = 1. 2, 2. 8 Hz) , 7. 40 (1H, dd, J = 2. 8, 5. 2 Hz) , 7. 62 (1H, dd, 
J = 0. 8, 1. 6 Hz) , 8. 20 (1H, d, J = 5. 2 Hz) . 

mmm 3 8 

5- (2-'7;^n-4-tfU> ? ;V) -4- (2-7U;W -6- 




2- (2-7Mn-4-h"'JvJW -1- (2-7'JJV) - 1 -X^/ >3fctf2 

'H NMR (400 MHz, DMSO-d 6 ) <3 ppm; 6.43 (1H, dd, J = 0. 8, 3.6 Hz), 6.50 (1H, 
dd, J = 2. 0, 3. 6 Hz) , 6. 89 (1H, br) , 7. 02-7. 04 (1H, m) , 7. 09 (2H, br s) , 7. 27 
(1H, ddd, J = 1. 2, 4. 8, 7. 6 Hz) , 7. 60 (1H, ddd, J = 0. 8, 1. 2, 7. 6 Hz) , 7. 65 
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(1H„ dd, J = 0. 8, 2.0 Hz), 7.79 (1H, ddd, J = 1. 6, 7.6, 7. 6 Hz), 8.03 (1H, 
d, J = 5. 2 Hz), 8. 27 (1H, ddd, J = 0. 8, 1. 6, 4. 8 Hz). 

mmm 3 9 

5- (2-7)V*X2-4-l*V J P)V) -4- (2-7'J;W -6 - (3-HU^;l/) 




2- (2-7)l/tD-4-H'Ji;jl/) -1- (2-7UJW -1-X^/>W3 

'H NMR (400 MHz, DMSO-d 6 ) <5 ppm; 6.48 (1H, d, J - 3. 6 Hz), 6.51 (1H, dd, J 
= 1.6, 3.6 Hz), 7.05 (1H, br) , 7.12 (2H, brs), 7.14-7.18 (1H, m) , 7.28 (1H, 
dd, J = 5. 2, 8. 0 Hz) , 7. 60 (1H, ddd, J = 1. 6, 2. 0, 8. 0 Hz) , 7. 65 (1H, dd, J 
= 0.8, 1.6 Hz), 8.10 (1H, d, J = 4. 8 Hz), 8.39 (1H, d, J = 2. 0 Hz), 8.45 (1H, 
dd, J = 1. 6, 5. 2 Hz) . 

mmm 4 o 

5- (2-7Mn-4-k°U^Jl/) -4- (2-7UJW - 6- U-tfUSW) 
- 2-k°U5^t5> 





13 


0 


F 



2- (2-7Mn-4-k'U^W -1- (2-7U;W -l-X*/>Rtf4 

'H NMR (400 MHz, DMS0-d 6 ) <3 ppm; 6.48 (1H, d, J = 3. 6 Hz), 6.51 (1H, dd, J 
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= 2.0, 3. 6 Hz), 7.05 (1H, s) , 7.12-7.18 (1H, m) , 7.15 (2H, brs), 7.19 (2H, 
dd, J = 1. 6, 4. 4 Hz), 7. 63-7. 67 (1H, m) , 8. 10 (1H, d, J = 5. 6 Hz), 8. 46 (2H, 
dd, J = 1. 6, 4. 4 Hz) . 

mmm 4 1 

5- (2 -7)l-*U-4-¥ UvMV) -4- (2-yVJV) -6-7i-JW2- 




2- 4-k°U *J)V) -1- (2-7UJW - 1 - X ^ / ^ 

>X7;Prk F£fflV^ mmn 1 2 <h|^^(D^T^bfc 0 
'H NMR (400 MHz, DMSO-d 6 ) <5 ppm; 6.44 (1H, d, J = 3. 2 Hz), 6.49 (1H, dd, J 
= 1.6, 3. 2 Hz), 6.97 (1H, br) , 7.02 (2H, brs), 7.07-7.12 (1H, m), 7.16-7.29 
(5H, m) , 7. 60-7. 64 (1H, m) , 8. 07 (1H, d, J = 5. 2 Hz) . 

mmm 4 2 

5- (2-^P^e-4-t°U^;l/) -4, 6-5>~ (2-7'JJW -2-tfU5^ 




2- (2-yn^E-4-b°U> 5 ;i/) -1- (2-7'JJW -1-X^/>£J1V^ 

sn»d i2t mmo^m^^, 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 6. 33 (2H, dd, J = 0. 8, 3.6 Hz), 6.49 (2H, 
dd, J = 1. 6, 3.6 Hz), 6.97 (2H, br s), 7.40 (1H, dd, J = 1. 6, 4. 8 Hz) , 7.63 
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(1H, dd, J = 0. 8, 1.6 Hz), 7.64 (2H, dd, J = 0. 8, 1.6 Hz), 8.44 (1H, dd, J 
= 0. 8, 4. 8 Hz) . 

mmm 4 3 

5- [2- (y^W5/) -4-t°U^;i/] -4, 6 ->> (2-yVM -2 



^— hOV-7*t¥, 5- (2-^;^n-4-tfU^;i/) -4, 6-^ (2-7'J 
)V) - 2 - tf U a i^S. y (200 mg, 0.621 mmol) £ 1 , 2 - h ^->X^ > (io 

mi) izmm^^frm, 5 0 %^^?jv75 >tk^ (5 mi) ^jpa., 7 o°c\zxmw 

-frMlU i^y-;H:TW§^tCJ:^ ^ISB^#) (92 mg, 43%)£«|ic& 

'H NMR (400 MHz, DMS0-d 6 ) <5 ppm; 2.99 (6H, s) , 6.02 (2H, d, J = 3. 2 Hz), 6.44 
(2H, dd, J = 1.6, 3. 2 Hz), 6.49 (1H, dd, J = 1. 2, 4. 8 Hz), 6.54 (1H, s), 6.86 
(2H, br s) , 7. 70 (2H, d, J = 1. 6 Hz) , 8. 17 (1H, d, J = 4. 8 Hz) . 

mmm 4 4 

4, (7VJV) -5- [2- (pWl/TS/) - 4 - fc? D -2-tfl) 
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4 o%*^)V7$>7i<.mfflL%m^\ 70-8 o°c\zxmmm4 3 tmm^m^ 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 2.78 (3H, d, J = 5. 2 Hz), 6.07 (2H, d, J = 
3. 6 Hz), 6.30 (1H, s) , 6.41 (1H, dd, J = 1. 2, 5. 2 Hz), 6.46 (2H, dd, J = 2. 0, 
3. 6 Hz), 6.51 (1H, q, J = 5.2 Hz), 6.86 (2H, br s) , 7.71 (2H, d, J = 2. 0 Hz) , 
8. 08 (1H, d, J = 5. 2 Hz) . 



5- [2- (IW5 7) -4-h°U> ? ;H -4, (2-7'JJV) -2- 



'H NMR (400 MHz, DMSO-d 6 ) <5 ppm; 1.12 (3H, t, J = 7. 2 Hz) , 3.23-3.30 (2H, m) , 
6.07 (2H, dd, J = 0. 8, 3. 2 Hz) , 6.30 (1H, dd, J = 0. 8, 1. 2 Hz) , 6.41 (1H, dd, 
J = 1. 2, 4. 8 Hz) , 6. 46 (2H, dd, J = 1. 6, 3. 2 Hz) , 6. 47 (1H, t, J = 3. 2 Hz) , 
6.86 (2H, brs), 7.72 (2H, dd, J = 0. 8, 1.6 Hz), 8. 07 (1H, dd, J = 0. 8, 4.8 
Hz). 



4, 6->* (2-7'j;v) -5- [2- (^ntf;i/T^y) -4-fc°u> ? ;v] -2 



MM 4 5 




mm 4 e 
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fcf&mm*, 5- (2-7Mn-4-t!U^) -4, 6-v 5 (2-7'Ji» - 
2-t!'J5^t5> (200 mg, 0.621 mmol) i n - tf;VT 5 > (5 ml) ££?fg-& 

u 1 2 ov-izxmwvtco ismmm, ^j«»mx^;i/^tti±L f&*n£ 

(72 mg, 64%)£«feia#:£bTt#/Co 

<H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 0. 89 (3H, t, J = 7. 2 Hz) , 1. 47-1. 57 (2H, m) , 
3.18-3.23 (2H, m), 6.07 (2H, dd, J = 0. 8, 3. 2 Hz), 6.31-6.32 (1H, m), 6.39 
(1H, dd, J = 1.2, 5. 2 Hz), 6.46 (2H, dd, J = 1. 6, 3. 2 Hz), 6.51 (1H, t, J = 
5. 6 Hz), 6.86 (2H, br s) , 7.72 (2H, dd, J = 0. 8, 1. 6 Hz) , 8.06 (1H, dd, J = 
0. 8, 5. 2 Hz) . 
MMM 4 7 

5 _ [2 - (^75/) -4-lfUvW -4, (2-7'JiW -2- 




n-^WS>&iK 8 0 - 1 2 0°C^T^I»J4 6 t^O^T^bfe, 
'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 0. 89 (3H, t, J = 7. 2 Hz) , 1. 28-1. 37 (2H, m) , 
1.45-1.53 (2H, m), 3.21-3.26 (2H, m), 6.07 (2H, dd, J = 0. 8, 3. 6 Hz), 6.29-6.30 
(1H, m) , 6. 39 (1H, dd, J = 1. 2, 5. 2 Hz) , 6. 46 (2H, dd, J = 1. 6, 3. 6 Hz) , 6. 48 
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(1H, t, J - 5. 2 Hz) , 6. 86 (2H, br s) , 7. 71 (2H, dd, J = 0. 8, 1. 6 Hz) , 8. 06 
(1H, dd, J = 0. 8, 5. 2 Hz) . 

mmm 4 8 

4, (2-7'JJV) -5- [2- (-I* V^n ifjVTS. J) -4-fcfU5?;W 



i --7°at°;l/T5 >&ffiV^ 1 2 0 -2 0 0"C\ZXmM\n4 6 <L l^t^fe"^^ 

'HNMR (400 MHz, DMS0-d 6 ) 5 ppm; 1.13 (6H, d, J = 6. 8 Hz), 3.97-4.05 (1H, m) , 

6.07 (2H, dd, J = 0. 8, 3. 2 Hz), 6.28 (1H, s) , 6.31 (1H, d, J = 7. 2 Hz) , 6.39 

(1H, dd, J= 1. 2, 5. 2 Hz), 6.46 (2H, dd, J = 1. 6, 3. 2 Hz) , 6.86 (2H, br s) , 

7.72 (2H, dd, J = 0. 8, 1.6 Hz), 8.07 (1H, d, J = 5. 2 Hz). 

mmm 4 9 

5- (2-T5 y-4-b°U^;W -4, 6-v 5 (2-7'JJW -2-KU55?t 



2 8 %T> c enT7K^ffiV\ 8 0 - 1 2 0°CCTiIW4 3 tmm^m^^.V 
.'HNMR (400 MHz, DMS0-d 6 ) <5 ppm; 5.98 (2H, br s) , 6.08 (2H, d, J = 3. 2 Hz), 
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6.29 (1H, br), 6.42 (1H, d, J = 5. 2 Hz) , 6.46 (2H, dd, J = 1. 6, 3. 2 Hz) , 6.86 
(2H, br s), 7.72 (2H, br), 8.01 (1H, d, J = 5. 2 Hz). 

mrnm 5 0 

2 _ (4 _ [2-757-4, 6-5> -5-b°U5^;W -2- 

h°U-»75y) - 1 



x ^ y „j[ /75> ^^, 1 2 0°C^T«$I4 6 tN^O^T'&figbfc. 
1 H NMR (400 MHz, CDC1 3 ) 6 ppm; 3.57 (2H, td, J = 4.4, 5.2 Hz), 3.84 (2H, t, 
J=4.4Hz), 4.88 (1H, t, J = 5. 2 Hz) , 5.28 (2H, br s) , 6.08 (2H, dd, J = 0. 4, 
3.6 Hz), 6.33 (2H, dd, J = 1. 6, 3. 6 Hz), 6.38 (1H, br) , 6.59 (1H, dd, J = 1. 2, 
5.2 Hz), 7.48 (2H, d, J = 1. 6 Hz), 8.18 (1H, d, J = 5. 2 Hz). 

mmm 5 1 

5- [2- (^y^jvr^y) -4-tru5>;w -4, (2-7UJW -2 



^>p)iT5i>&m^, 1 2 0 x:\zxmmm 4 e tmM^mx^^tco 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 4.52 (2H, d, J = 6. 0 Hz) , 6.05 (2H, dd, J 
= 0.8, 3.6 Hz), 6.39 (1H, br), 6.43 (1H, dd, J = 1. 6, 5. 2 Hz) , 6.46 (2H, dd, 
J = 1.6, 3.6 Hz), 6.86 (2H, br s) , 7.07 (1H, t, J = 6. 0 Hz) , 7.17-7.21 (1H, 
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m), 7.26-7.31 (4H, m), 7.71 (2H, dd, J = 0. 8, 1.6 Hz), 8.06 (1H, dd, J = 0. 8, 
5. 2 Hz) . 

mmm 5 2 

1 _ {4- [2-757-4, 6-v 5 (2-7U;W -5-tfU5^-;W -2- 
b° U — 4 - tf^ U 5V —)V 



'H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 1.25-1.33 (2H, m) , 1.69-1.72 (2H, m) , 
3.03-3.09 (2H, m) , 3.67 (1H, br) , 3.96-3.99 (2H, m) , 4.67 (1H, br d, J = 3. 2 
Hz), 6.03 (2H, dd, J = 0. 8, 3. 2 Hz) , 6.44 (2H, dd, J = 1. 6, 3. 2 Hz) , 6.51 (1H, 
dd, J = 1.2. 5. 2 Hz), 6.76 (1H, br), 6.86 (2H, br s) , 7.70 (2H, dd, J = 0. 8, 
1. 6 Hz), 8. 18 (1H, d, J = 5. 2 Hz). 



x ^ ;l/ 1 _ (4 _.[2-7$;-4, 6-5? (2-7U;W -5-tf'J§^W 

- 2 - try s?;w - 4 -hWJ > ? >^;^+^i / — h 




;»J 5 3 
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'HNMR (400 MHz, DMS0-d 6 ) <5 ppm; 1.17 (3H, t, J = 7. 2 Hz) , 1.44-1.53 (2H, m) , 
1.78-1.80 (2H, m). 2.56-2.62 (1H, m), 2.90-2.96 (2H, m), 4.06 (2H, t, J = 7. 2 
Hz), 4.16-4.19 (2H, m), 6.04 (2H, d, J = 3. 2 Hz) , 6.43 (-2H, dd, J = 1.2, 3.2 
Hz), 6.54 (IE dd, J = 0.8, 4. 8 Hz), 6.78 (1H, br) , 6.87 (2H, br s) , 7.69 (2H, 
d, J = 1. 2 Hz), 8.19 (1H, d, J - 4. 8 Hz). 



Nl- {4- [2-737-4, (2-7'JJV) -B-KU5»] -2 

-b!U5?;H-l, 2 -X^>y75> 



<H NMR (400 MHz, CDC1 3 ) 5 ppm; 2.93 (2H, t, J = 5. 6 Hz), 3.36 (2H, td, J = 
5.6, 5.6 Hz), 4.96 (1H, br t, J = 5. 6 Hz) , 5.30 (2H, br s) , 6.06 (2H, dd, J 
= 0.8, 3. 6 Hz), 6.31 (2H, dd, J = 2. 0, 3. 6 Hz) , 6.34-6.35 (1H, m), 6.55 (1H, 
dd, J = 1.6, 5.2 Hz), 7.49 (2H, dd, J = 0.8, 2.0 Hz), 8.22 (1H, dd, J = 0.8, 
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5. 2 Hz) . 

mmn 5 5 

An - {4- [2-7^7-4, 6-v (2-7U;W -5-t°U5y^W -2 




'HNMR (400 MHz, CDC1 3 ) <5 ppm; 1.74 (2H, tt, J = 6. 8, 6. 8 Hz) , 2.83 (2H, t, 
J = 6.8Hz), 3.37 (2H, dt, J = 5. 2, 6. 8 Hz) , 5.08 (1H, br t, J = 5.2Hz), 5.28 
(2H, brs), 6.06 (2H, dd, J = 0. 8, 3.6 Hz), 6.30-6.32 (1H, m), 6.31 (2H, dd, 
J = 1. 6, 3. 6 Hz) , 6. 53 (1H, dd, J = 1. 6, 5. 2 Hz) , 7. 49 (2H, dd, J = 0. 8, 1. 6 
Hz), 8.21 (1H, dd, J = 0. 8, 5.2 Hz). 

mnm 5 e 

7V"1 — {4- [2-T5V-4, 6-S> (2-7'J;W -5-HU5^W ~2 
-HUv 5 ;!/} -1, 4-.^>^75> 




lt 4 _^ 75 ;^>Sffl^ 1 2 Ot:fcTilM4 6 fcH«i©^"C'&^bfco 
'HNMR (400 MHz, CDC1 3 ) 6 ppm; 1.49-1.68 (4H, m), 2.71 (2H, t, J = 6. 8 Hz) , 
3. 27 (2H, t, J = 6. 4 Hz) , 4. 77 (1H, br) , 5. 29 (2H, br s) , 6. 06 (2H, dd, J = 
0.8, 3.6 Hz), 6.30-6.32 (1H, m), 6.31 (2H, dd, J = 1. 6, 3.6 Hz), 6.54 (1H, 
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dd, J = 1. 2, 5. 2 Hz) , 7. 49 (2H, dd, J = 0. 8, 1. 6 Hz) , 8. 21 (1H, dd, J = 0. 8, 
5. 2 Hz) . 

mmm 5 7 

5- [2- -4-k°U^;W -4- -6- (3 

-7UJW -2-h°U5yt5> 



5- (2 -yjv^ru-4-tiv -4- (2-7'j;W -6- ( 3 - 7 U ;u) 
-2-HU5^t5>fflK 8 0 C C^X^IWJ4 3 ilWJitcDTj^'o^b/cc 
'H NMR (400 MHz, DMS0-d 6 ) <5 ppm; 2. 99 (6H, s) , 6. 07 (1H, d, J = 3. 6 Hz) , 
6. 44-6. 46 (2H, m) , 6. 48 (1H, dd, J = 1. 2, 4. 8 Hz) , 6. 53 (1H, s) , 6. 76 (2H, 
br s) , 7. 14 (1H, s) , 7. 58 (1H, dd, J = 1. 2, 1. 2 Hz) , 7. 70 (1H, d, J = 1. 6 Hz) , 
8. 17 (1H, d, J = 5. 2 Hz). 



5- [2- (y^fJPy^;) -4- (2-7'JJW -6- (2 



5- (2-7;^n-4-tTU5?;P) -4- (2-7'JJW -6- (2-fX-Jl/) 

] H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 3. 00 (6H, s) , 6. 02 (1H, dd, J = 0. 8, 3. 6 Hz) , 
6. 45 (1H, dd, J = 2. 0, 3. 6 Hz) , 6. 52 (1H, dd, J = 1. 2, 5. 2 Hz) , 6. 59 (1H, s) , 
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6.62 (1H, dd, J - 1.2, 4.0 Hz), 6.81 (2H, br s), 6.91 (1H, dd, J = 4. 0, 5.2 
Hz), 7.59 (1H, dd, J = 1. 2, 5. 2 Hz), 7.71 (1H, dd, J = 0. 8, 2.0 Hz), 8.20 (1H, 
dd, J = 0. 8, 5. 2 Hz) . 

mmm 5 9 

5- [2- (y^^75/) -4-fcTUvW -4- (2-?V)V) -6- (3 




5- (2-7Mn-4-t!iJ^;i/) -4- (2-7UJW - 6- (3-^X~;|/) 

- 2-b°U >£J3l^ 8 0 < ClCTHmM4 3 <h[WJ#(D^-r^bfco 

'H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 2.94 (6H, s), 6.06 (1H, d, J = 3. 2 Hz), 
6.39-6.46 (3H, m) , 6.78 (2H, br s) , 7.05 (1H, dd, J = 1. 2, 4. 8 Hz), 7.34- 
7.39 (2H, m), 7.68 (1H, d, J = 1. 2 Hz), 8.07 (1H, d, J = 4. 8 Hz). 
mMM 6 0 

5- [2- (^W5y) -4-b°U^;k] -4- (2-7U;i/) -6- (2 

- t° U -J)\>) -2 -b°U 5> 5 ^-5> 




5- (2-^;^n-4-b°U *?)V) -4- (2-7'JJV) - 6- (2 -b°U 
-2-H'J5^5>^Vv 8 0°CfcT«M4 3 tlWItiO^-r^bfco 
1 H NMR (400 MHz, DMS0-d 6 ) <5 ppm; 2.84 (6H, s), 6.19 (1H, dd, J = 0. 8, 3. 2 Hz), 
6. 26 (1H, br), 6. 28 (1H, dd, J = 1. 2, 5. 2 Hz), 6. 46 (1H, dd, J = 1. 6, 3. 2 Hz), 
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6.95 (2H, br s), 7.25 (1H, ddd, J = 1. 2, 4.8, 7. 6 Hz) , 7.38-7.40 (1H, m) , 
7.68-7.73 (2H, m) , 7.87 (1H, dd, J = 0. 4, 5. 2 Hz) , 8.36-8.38 (1H, m) . 

mrnm e i 

5- [2- (y^W^y) -4-k°U^;Kl -4- -6- (3 

- tf U i?)V) - 2 - tf U 5 5^-5 > 




5- (2-^;^n-4-t°u> ? ;i/) -4- (2-7'j;w - 6- (3-tru5?;w 

-2-Hij^yt3 >m^> s o x: \zxmmm 4 3 tiro©^^^^. 

'HNMR (400 MHz, DMS0-d 6 ) <5 ppm; 2.87 (6H, s) , 6.17 (1H, dd, J = 0. 8, 3. 6 Hz) , 
6.36 (1H, dd, J =1.2, 5. 2 Hz) , 6.39 (1H, br) , 6.46 (1H, dd, J - 1. 6, 3. 6 Hz) , 
6. 96 (2H, br s) , 7. 27 (1H, ddd, J = 0. 8, 5. 2, 8. 0 Hz) , 7. 67 (1H, dt, J = 2. 0, 
8. 0 Hz) , 7. 70 (1H, dd, J = 0. 8, 1. 6 Hz) , 7. 94 (1H, d, J = 5. 2 Hz) , 8. 41-8. 45 
(2H, in),. 

mmm 6 2 

5- [2- (5?*<?)VTS.S) -4-b°Uv;l/] -4- (2-yV)V) -6- (4 
- b° U z?)V) - 2 - b° U 5 > 




5- (2-7;i/^-n-4-tru> 5 ;i/) -4- (2-7U;w - 6- (4-tru^;w 

- 2-b°U5^-$>£J3V\ 8 O c CfcT»F04 3i^l©^l!^bit 0 
'H NMR (400 MHz, DMSO-d 6 ) 6 ppm; 2. 88 (6H, s) , 6. 17 (1H, d, J = 3. 6 Hz) , 6. 36 
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(1H, d, J = 5.2 Hz), 6.39 (1H, s) , 6.47 (1H, dd, J = 1. 6, 3. 6 Hz) , 7.01 (2H, 
brs), 7.24 (2H, d, J = 5. 6 Hz) , 7.72 (1H, s), 7.95 (1H, d, J = 5. 2 Hz), 8.44 
(2H, d, J = 5. 6 Hz) . 



5- [2- (^WS7) -4- (2-7'j;W -6-7i 

^-2-t!U5 5?t5> 



5- (2-7;^n^4-trU^;W -4- (2-7U;W - 6-7x-JI/- 2 - 
b°U 5 S>^5 >£J1U> 8 0 "Ci'TIIWM 3 t|^SI<Z)^-C^Lfc. 
'HNMR (400 MHz, DMS0-d 6 ) 6 ppm; 2. 84 (6H, s) , 6.12 (1H, d, J = 3. 2 Hz), 6.31 
(1H, br) , 6. 32 (1H, br) , 6. 44 (1H, dd, J = 1. 6, 3. 2 Hz) , 6. 85 (2H, br s) , 
7.19-7.26 (5H, m) , 7.67-7.68 (1H, m) , 7.91 (1H, d, J = 5. 6 Hz) . 



5- (2-^h^r5^-4-t!U^;W -4, (2-7'JjV) - 2-HUS^ 

±5 > 



KJfr&SS^ i-h'J^A (21 mg, 0.931mmol) Zn-?? y—)l (4 ml) \z W$ 
-&/c^ 5- (2 -T';^n-4-t°U^;W -4, 6-J?.(2-7'j;W -2- 
tfiJ5 5?t5> (100 mg, 0. 310 mmol) Sim*., %mf£W%T> flKTFfcT 5B#|HJ 



mm 6 3 




SfiM 6 4 
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^y-;HcW$tIUb, x^y-;HCT^#T^>^i;tJ;D> HfEte^rt) (63 
mg, 54%) ^IffilfttbTffc. 

'HNMR (400 MHz, DMS0-d 6 ) (5 ppm; 0.92 (3H, t, J = 7. 2 Hz) , 1.36-1.45 (2H, m) , 
1.66-1.73 (2H, m), 4.29 (2ft t, J = 6. 8 Hz) , 6.09 (2H, dd, J = 0. 8, 3. 6 Hz) , 
6.45 (2H, dd, J = 1. 6, 3. 6 Hz), 6.69 (1H, dd, J = 0. 8, 1.6 Hz), 6.90 (1H, dd, 
J = 1.6, 5. 2 Hz), 6.91 (2H, br s) , 7.66 (2H, dd, J = 0. 8, 1.6 Hz), 8.22 (1H, 
dd, J = 0. 8, 5. 2 Hz) . 



2- ( {4- [2-757-4, 6 -i? (2-7'j;W - 5 - £ U 3 y^Jl/] -2 



fcjfc^^s TKStflrf-hUtfA (15 mg, 0.372 mmol) £A7, N-i?*?-)VtiVl& 
75 H (4ml) fcfflHHS-Erfcgk xfl/>^'Ja-JV (23 mg, 0. 372 mmol) fcira*.* 
tigfflIT, 8 0t}:t3 0«#bfco ^^5- (2-7Mn-4-H'J 
-4, 6-S?(2-7U;W - >^ 5 > (100 mg, 0.310 mmol) & 

in*., ^#Tl4^1I#bfet, *£iraATKJ6£4PJhbfc. MM^ifx 

b^„ # e> nfc«a^^#j s s> u # ? a ^ n v h ^ ? 4 - § jb v> t» m 

tS^tiaO, SfBYb^t; (41 mg, 36%) $iSfii#tbT#fc 0 

'HNMR (400 MHz, DMS0-d 6 ) 5 ppm; 3.71 (2H, td, J = 5. 2, 5. 2 Hz), 4.30 (2H, 
t, J = 5. 2 Hz), 4. 84 (1H, t, J = 5. 2 Hz), 6. 09 (2H, d, J = 3. 2 Hz), 6. 45 (2H, 
dd, J = 1.6, 3. 2 Hz), 6.71 (1H. br), 6.91-6.92 (3H, m) , 7.66 (2H, d, J = 1. 6 
Hz) , 8. 22 (lft d, J = 5. 2 Hz) . 



MM 6 5 
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Mffiffl 6 6 

5- [2-757-4- (2-7'J;W -5-tfU5^;H - 1 -7°n¥)l- 1 , 
2-yhFn-2-lfU^7> 



MJS§§§pK 5- [2-757-4- (2-^'j;W - 5 - tf U 5 V ~)V\ -1, 
2-ykFn-2-k°)Jyy> (100 mg, 0. 393 mmol) tmWtfi U <? A (109 mg, 
0. 787 mmol) £7^7-^ (2 bL) HDft^n^ (134 mg, 0.787 

mmol) 0°C^T1 7B#^m#bfeo MJ^HTm, MMt, y^f 

a«e#^n*rh^97-f--SfflV>T»«-r*itte:«J:D*fB'ft:^* (48 mg, 41%) 

'H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 0.86 (3H, t, J = 7. 2 Hz) , 1.67 (2H, to, J 
= 7. 2, 7. 2 Hz) , 3. 85 (2H, t, J = 7. 2 Hz) , 6. 37 (1H, dd, J = 0. 4, 9. 6 Hz) , 6. 57 
(1H, dd, J - 1.6, 3. 2 Hz), 6.68 (1H, dd, J = 0. 8, 3. 2 Hz) , 6.79 (2H, br s) , 
7.22 (1H, dd, J = 2. 4, 9. 6 Hz), 7.68 (1H, dd, J = 0. 4, 2. 4 Hz) , 7.75 (1H, dd, 
J = 0. 8, 1. 6 Hz), 8. 13 (1H, s). 



5- [2-757-4- (2-7'JJW - 5 - tf U 5 5?—)V] - 1 1 . 
2 - k K u - 2 - tf U 9 JJ > 




o 



mm 6 7 
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'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 0.89 (3H, t, J = 7. 2 Hz), 1.28 (2H, tq, J 
= 7.2, 7.2 Hz), 1.63 (2H, dt, J = 7. 2, 7. 2 Hz), 3.88 (2H, t, J = 7. 2 Hz) , 6.37 
(1H, d, J = 9. 2 Hz), 6.57 (1H, dd, J = 1. 6, 3. 6 Hz) , 6.68 (1H, d, J = 3. 6 Hz) , 

6. 79 (2H, br s) , 7. 22 (1H, dd, J = 2. 4, 9. 2 Hz) , 7. 68 (1H, d, J = 2. 4 Hz) , 

7. 73-7. 75 (1H, m) , 8. 13 (1H, s). 

mmm 6 8 

5 _ [2-757-4- (2-7UJW - 5 - If U 5 ~l~ 
DlfJW -1, 2-S>h Fn-2-tfUe>V> 



'H NMR (400 MHz, DMS0-d 6 ) d ppm; 4.24 (2H, dt, J - 4. 8, 26.0 Hz), 4.70 (2H, 
dt, J = 4. 8, 47.2 Hz), 6.42 (1H, d, J = 9. 2 Hz) , 6.57 (1H, dd, J = 1. 6, 3.6 
Hz), 6.70 (1H, dd, J = 0.8, 3. 6 Hz) , 6.81 (2H, br s) , 7.27 (1H, dd, J = 2. 8, 
9.2 Hz), 7.68 (1H, d, J = 2. 8 Hz) , 7.74-7.76 (1H, m) , 8.11 (1H, s) . 



5 _ [2-757-4- (2-7UJW -5-k°'J5y^W -1- (8-hFO 
drz/XZ^V) -1, 2-yhFn-2-k°U^;> 




«J 6 9 
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'H NMR (400 MHz, MeOH-d 4 ) 5 ppm; 1.20-1.31 (8H, m) , 1.37-1.45 (2H, m) , 

1.62-1.71 (2H, m), 3.42 (2H, t, J =6.8 Hz), 3.92 (2H, t, J = 7. 2 Hz) , 6.42 

(1H, dd, J = 2.0, 3. 6 Hz), 6.46 (1H, d, J = 9. 2 Hz) , 6.75 (1H, d, J = 3. 6 Hz) , 

7.27 (1H, dd, J = 2. 4, 9. 2 Hz) , 7.46-7.48 (1H, m) , 7.53 (1H, d, J = 2. 4 Hz) , 
8.03 (1H, s). 

$mm 7 0 

4- {5- (2-7'JJW -5-t!U^^;W -.2 




] H NMR (400 MHz, CDC1 3 ) 6 ppm; 2.12 (2H, tt, J = 7. 2, 7. 2 Hz) , 2.41 (2H, t, 
J = 7. 2 Hz) , 3. 67 (3H, s) . 4. 04 (2H, t. J = 7. 2 Hz) , 5. 45 (2H, br s) , 6. 44 
(1H, dd, J = 1.6, 3. 6 Hz), 6.60 (1H, d, J = 9. 2 Hz) , 6.71 (1H, d, J = 3. 6 Hz) , 
7.20 (1H, dd, J = 2. 8, 9.2 Hz), 7.24 (1H, d, J = 2. 8 Hz) , 7.49 (1H, dd, J = 
0. 8, 1. 6 Hz) , 8. 14 (1H, s) . 
mMM7 1 

5 _ [2-757-4- (2-7UJW - 5 - K U 5 *?~)V\ ~1~ (2-^ntf 
-)V) -1, 2-^tFD-2-k°Ui>7> 



119 



WO 03/035639 



PCT/JP02/10952 




'H NMR (400 MHz, CDC1 3 ) 5 ppm; 2. 49 (1H, t, J - 2. 8 Hz), 4. 82 (2H, d, J = 2. 8 
Hz), 5.31 (2H, brs), 6.45 (1H, dd, J = 1. 6, 3. 6 Hz) , 6.61 (1H, dd, J = 0. 4, 
9. 2 Hz) , 6. 74 (1H, dd, J = 0. 8, 3. 6 Hz) , 7. 23 (1H, dd, J = 2. 4, 9. 2 Hz) , 7. 49 
(1H. dd, J = 0. 8, 1.6 Hz), 7.59 (1H, dd, J = 0. 4, 2.4 Hz), 8. 16 (1H, s) . 

mnm 1 2 

5- [2-T5/-4- ( 2 - ? u - 5 - tf u ^ v—)V\ -1 — rjy^)v- 

1, 2-^kHn-2-HUS?;> 



'H NMR (400 MHz. CDC1 3 ) 6 ppm; 0.96 (6H, t, J = 7. 2 Hz) , 2.16-2.27 (1H, m) , 
3. 78 (2H, d, J = 7. 6 Hz) , 5. 26 (2H, br s) , 6. 43 (1H, dd, J = 1. 6, 3. 6 Hz) , 
6. 61 (1H, d, J = 9. 6 Hz), 6. 68 (1H, dd, J = 0. 8, 3. 6 Hz), 7. 14 (1H, dd, J = 
0.4, 2. 4 Hz), 7.19 (1H, dd, J = 2. 4, 9. 6 Hz) , 7.48 (1H, dd, J = 0. 8, 1. 6 Hz) , 
8. 12 (1H, s). 

mmm 1 3 

5- [2-757-4- (2-7'JJW - 5 - tf U 5 V~)V\ -1- (2-7^— 
)V) -1, 2-^h Fn-2-h°U>V > 




o 
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1 -r/n^E- 2-^5=->*fflV^ H»J6 6tmai(i!)*ftT?#Ji!Sl/fc. 

'HNMR (400 MHz, DMS0-d 6 ) 6 ppm; 1.80 (3H, s) , 4.67 (2H, d, J = 2. 0 Hz) , 6.41 

(1H, d, J = 9. 2 Hz), 6.56-6.59 (1H, m), 6.74 (1H, d, J = 3. 2 Hz), 6.80 (2H, 

br s) , 7. 26 (1H, dd, J = 2. 0, 9. 2 Hz) , 7. 72 (1H, d, J = 2. 0 Hz) , 7. 74 (1H, 
br), 8. 13 (1H, s). 

mmm 1 4 

5- 12-yS.J - 4- (2-7'JJW — 5 — tf U 5 - 1 -^>z?)V- 1 , 

2-5?t Hn- 2-tfU vV > 




'H NMR (400 MHz, CDC1 3 ) 5 ppm; 5.14 (2H, br) , 5.18 (2H, s) , 6.39 (1H, dd, J 
= 1. 6, 3. 6 Hz), 6. 64-6. 68 (2H, m) , 7. 18-7. 23 (2H, m) , 7. 27-7. 36 (5H, m) , 7. 41 
(1H, dd, J = 0. 8, 1. 6 Hz), 8. 07 (1H, s) . 

mmm 1 5 

5- [2-757-4- (2-7UJW -5-HU5^;W - 1 -fy^>^ 
-1, 2->?t Fn-2-tfU>V> 
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I N 



'H NMR (400 MHz, MeOH-d 4 ) 5 ppm; 0. 98 (6H, d, J = 6. 0 Hz) , 1. 60-1. 70 (3H, m) , 
4. 05 (2H, t, J = 7. 2 Hz) , 6. 53 (1H, dd, J = 1. 6. 3. 6 Hz) , 6. 57 (1H, d, J = 
9.2 Hz), 6.86 (1H, dd, J = 0. 4, 3. 6 Hz), 7.38 (1H, dd. J = 2. 8, 9. 2 Hz), 7.58 
(1H, dd, J = 0.4, 1.6 Hz), 7.65 (1H, d, J = 2. 8 Hz), 8. 14 (1H, s). 

mmm 7 6 

5- [2-y==/-4- (2-7'JJW - 5-HU S5?-;W -1- 

y^)V) -1, 2 fd- 2-trusv > 



'H NMR (400 MHz, MeOH-d 4 ) 5 ppm; 0.91 (3H, d, J = 6. 8 Hz), 0.96 (3H, t, J = 
7. 6 Hz), 1.17-1.28 (IE m), 1.38-1.50 (1H, m) , 1.93-2.04 (1H, m), 3.79 (1H, 
dd, J = 8. 4, 12. 8 Hz) , 3. 99 (1H, dd, J = 6. 8, 12. 8 Hz), 6. 53 (lft dd, J = 1. 6, 
3.6 Hz), 6.58 (1H, d, J = 9. 2 Hz) , 6.87 (1ft d, J = 3. 6 Hz) , 7.39 (1H, dd, 
J = 2. 4, 9.2 Hz), 7.57 (1H, br), 7.60 (1H, d, J = 2. 4 Hz), 8.12 (1H, s) . 

5- [2 -ray- 4- (2-7U;w -5-HU5^-;n -i-x&^jv-i, 

2 - H n - 2 - b? ' J VS y 
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'H NMR (400 MHz, CDC1 3 ) <5 ppm; 0.87 (3H, t, J = 7. 2 Hz) , 1.18-1.42 (10H, m) , 
1.72-1.81 (2H, m), 3.95 (2H, d, J = 7. 6 Hz) , 5.17 (2H, br s) , 6.43 (1H, dd, 
J = 1. 6, 3. 6 Hz) , 6. 60 (1H, d, J = 10. 4 Hz) , 6. 66 (1H, dd, J = 0. 8, 3. 6 Hz) , 
7.16-7.22 (2H, m) , 7.48-7.51 (1H, m), 8.13 (1H, s) . 

mmm 1 8 

2- {5- [2-757-4- (2-7UJW - 5 - tf U ^ z?~)ll -2-**7 
- 1 , 2 - 5? b H n - 1 - Y. U ;H I^y7- F 




N 



'H NMR (400 MHz, CDC1 3 ) <5 ppm; 2. 99 (2H, t, J = 6. 0 Hz), 4. 20 (2H, t, J = 6. 0 
Hz), 5.18 (2H, br s) , 6.45 (1H, dd, J = 1. 6, 3.6 Hz), 6.62 (1H, d, J = 9. 6 
Hz), 6.78 (1H, d, J = 3. 6 Hz) , 7.22-7.33 (2H, m) , 7.48-7.51 (1H, m), 8.16 (1H, 
s). 

mmm 7 9 

5- [2-75Z-4- ( 2 - ? U -5-t:U5^-;H -1- (3-7)1* 

p^ntf;W-i, 2-^tHn-2-t?ij^y> 
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i-^o ; E-3-7MnynA>$ffl^ mmm6 6 tmm<D-%&xsj$Lti, 

'H NMR (400 MHz, CDC1 3 ) 5 ppm; 2.21 (2H, dtt, J = 6. 0, 6.8, 27. 2 Hz), 4.12 
(2H, t, J = 6. 8 Hz), 4.51 (2H, dt, J = 6. 0, 46.8 Hz), 5.42 (2H, br s), 6.46 
(1H, dd, J = 1. 6, 3.6 Hz), 6.60 (1H, dd, J = 0. 8, 9.2 Hz), 6.75 (1H, d, J = 
3. 6 Hz), 7.20-7.26 (2H, m) , 7.48-7.52 (1H, m) , 8.11 (1H, s) . 



5- [2-737-4- ( 2 - 7 U )V) - 5 - tf U 5 5?ZL)V\ -1- ( 2 - k H n 
^r5>X5^;i/) -1, 2— 5>kFD-2-fcrUSV> 



MS M> (ESI) 299 (MH + ) . 
^Wi8 1 

5- [2-737-4- (2-^U;P) - 5 - bf U 5 -1- ( 3 — h F □ 

^^yntf;i/) -1, 2-^bFn-2-h°Uy;> 



8 o 




o 
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3 _3— F:/n/W— )l%m^, MMfl 6 6 tmU<Djj&~l:&J&Lfco 
'H NMR (400 MHz, MeOH-d 4 ) 5 ppm; 1.98 (2H. dt, J = 6. 4, 6. 4 Hz) , 3.60 (2H, 
t. J = 6. 4 Hz), 4.14 (2H, t, J = 6. 4 Hz) , 6.54 (1H, dd, J = 2. 0, 3. 6 Hz) , 6.58 
(1H, d, J = 9. 2 Hz) , 6. 89 (1H. d, J = 3. 6 Hz) , 7. 39 (1H, dd, J = 2. 4, 9. 2 Hz) , 
7.58-7.60 (1H, m), 7.66 (1H, d, J = 2. 4 Hz), 8.15 (1H. s) . 

mnm s 2 

5 _ [2-757-4- (2-7'JJW -5-k°'J5y^H -1- 
->X3^t/) -1, 2-^hHD-2-HUi>7> 




2 -^DtXfjV^^JH-rMffll/^ MMMQ 6 tlWltlCD^Ii^-o^bfCo 
'H NMR (400 MHz, CDC1 3 ) 6 ppm; 3.30 (3H, s), 3.70 (2H, t, J = 4. 8 Hz) , 4.16 
(2H, t, J = 4. 8 Hz), 5.23 (2H, br s) , 6.40-6.46 (1H, m) , 6.60 (1H, d, J = 9. 2 
Hz), 6.65 (1H, d, J = 3. 2 Hz) . 7.20 (1H, dd, J = 2. 4, 9. 2 Hz) , 7.31 (1H, d, 
J = 1. 6 Hz) , 7. 50 (1H, br) , 8. 14 (1H. s) . 

nmn s 3 

5 _ [2-757-4- ( 2 - ? U ;10 - 5-HU5yZjH -1- [2- ( 1 H 
-l-h°nu;i/) X5P;H -1, 2 -s?k Hn- 2 -HU 3V> 



125 



WO 03/035639 



PCT/JP02/10952 




'HNMR (400 MHz, CDC1 3 ) 6 ppm; 4.21-4.26 (2H, m), 4.28-4.33 (2H, m), 5.12 (2H, 
br s), 6.12 (2H, dd, J = 2. 0, 2.0 Hz), 6.37 (1H. d, J = 2.4 Hz), 6.43 (1H, 
dd, J = 1. 6, 3. 6 Hz), 6. 52 (2H, dd, J = 2. 0, 2. 0 Hz), 6. 57 (1H, d, J = 9. 6 
Hz), 6. 66 (1H, dd, J = 0. 8. 3. 6 Hz), 7. 15 (1H, dd, J = 2. 4, 9. 6 Hz), 7. 47 (1H, 
dd, J = 0. 8, 1. 6 Hz) , 7. 84 (1H, s) . 
MW.M 8 4 

2- {5- [2-757-4- (2-7'JJW - 5 - k° U 5 >>- Jl/] 
-1, 2-^k Ha- 1 -tfUv^W Tir hT5 H 




NH 2 



'HNMR (400 MHz, DMS0-d 6 ) 6 ppm; 4.52 (2H, s) , 6.38 (1H, d, J = 9. 2 Hz) , 6.56 

(1H, dd, J = 1. 6, 3. 6 Hz), 6.73 (1H, d, J = 3. 6 Hz), 6.80 (2H, br s) , 7.19 

(1H, br s) , 7. 24 (1H, dd, J = 2. 4, 9. 2 Hz) , 7. 62 (1H, br s) , 7. 63 (1H, d, J 
= 2.4 Hz), 7. 77 (1H, br) , 8. 10 (1H, s) . 

mmm s 5 
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5- [2-757-4- -5-H'J5^JH -1- (i/?U7°u 

\f.)V^)V) -1, 2-^tFn-2-k t U^;> 



'HNMR (400 MHz, CDC1 3 ) 5 ppm; 0.36-0.41 (2H, m) , 0.58-0.65 (2H, m) , 1.22-1.33 
(1H, m), 3.84 (2H, d, J = 7. 2 Hz), 5.16 (2H, br s) , 6.44 (1H, dd, J - 1-6, 
3. 6 Hz), 6.62 (1H, d, J = 9. 2 Hz) , 6.68 (1H, d, J = 3. 6 Hz) , 7.21 (1H, dd, 
J = 2. 4, 9. 2 Hz) , 7. 32 (1H, d, J = 2. 4 Hz) , 7. 48-7. 52 (1H, m) , 8. 15 (1H, s) . 

mM\n s 6 

5 _ [2-T5/-4- (2-7'JJW -5-k°U5^W -1- [2- (2- 



'HNMR (400 MHz, CDC1 3 ) 6 ppm; 3.27 (3H, s) , 3.39-3.46 (2H, m) , 3.53-3.61 (2H, 



(1H, dd, J = 1. 6, 3. 2 Hz) , 6. 59 (1H, d, J = 9. 2 Hz) , 6. 66 (1H, d, J = 3. 2 Hz) , 
7.19 (1H, dd, J = 2.4, 9. 2 Hz) , 7.41 (1H, d, J = 2. 4 Hz) , 7.50 (1H, d, J = 





m), 3.81 (2H, t, J =4. 8 Hz) , 4.19 (2H, t, J = 4. 8 Hz) , 5.50 (2H, br s) , 6.43 
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1. 6 Hz), 8. 15 (1H, s). 

5- [2-757-4, 6-v (2-7'JJW - 5 - b° U 5 - 1 -JL^)V 

-1, 2-ytHn-2-k°UyV> 



5- [2-757-4, 6-^ (2-7'JJW -5-fU5^-JW -1, 2 - 

fee 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 1. 15 (3H, t, J = 7. 2 Hz), 3. 89 (2H, q, J = 
7. 2 Hz), 6. 37 (2H, dd, J = 0. 8, 3. 6 Hz), 6. 48 (1H, dd, J = 0. 4, 9. 2 Hz), 6. 53 
(2H, dd, J = 1. 6, 3.6 Hz), 6.87 (2H, br s), 7.27 (1H, dd, J = 2.4, 9.2 Hz), 
7.61 (1H, d, J = 2. 4 Hz), 7.75 (2H, dd, J = 0. 8, 1.6 Hz). 



5- [2-757-4, 6-v (2-7'JJW - 5 - t! U 5 >*~;i/] -1-7U^ 
-1, 2-v^t Hn- 2-tfU vV > 



5- [2-75 7-4, (2-7UW -5-h°U5y-M -1, 2-v 5 

>H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 4.50 (2H, d, J = 5. 2 Hz), 4.95 (1H, dd, J 




MM 8 8 
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= 1.2, 17.2 Hz), 5.08 (1H, dd, J = 1. 2, 10. 0 Hz) , 5.88 (1H, ddt, J = 5. 2, 10.0, 
17. 2 Hz) , 6. 43 (2H, dd, J = 0. 8, 3. 6 Hz), 6. 52 (1H, dd, J = 0. 8, 9. 2 Hz), 6. 53 
(2H, dd, J = 1. 6, 3.6 Hz), 6.86 (2H, br s) , 7.32 (1H, dd, J = 2. 4, 9. 2 Hz) , 
7.50 (1H, dd, J = 0.8, 2.4 Hz), 7.74 (2H, dd, J = 0. 8, 1.6 Hz). 

mmm s 9 

5- [2-7S/-4, 6 (2-7'JJW - 5 - b° 'J 5 5?~)V\ 
2-ytHD-2-H'J>>7> 




5- [2-757-4, 6-5? (2-7'JJW - 5 - tf U 5 i?~)V\ -1, 2-P 

h H n - 2 - 1° U *JJ >, a 9^7°n \f)V^m v\ H»J 6 6 tmm<Djj&T*&j& 

'H NMR (400 MHz, CDC1 3 ) 6 ppm; 0.90 (3H, t, J = 7. 2 Hz), 1.76 (2H, to, J = 
7.2, 7. 2 Hz), 3.93 (2H, t, J = 7. 2 Hz) , 6.12 (2H, br s) , 6.44 (2H, dd, J = 
1. 6, 3. 6 Hz), 6. 57 (2H, d, J = 3. 6 Hz), 6. 78 (1H, d, J = 9. 2 Hz), 7. 11 (1H, 
d, J = 2.4 Hz), 7.24 (1H, dd, J = 2. 4, 9.2 Hz), 7.53 (2H, dd, J = 0. 8, 1.6 
Hz). 

mmm 9 0 

5- [2-757-4, 6 - v (2-7'JJW — 5 — tf U 5 y^JW 
-1, Fn-2-fcTUvV > 
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5- [2-757-4, 6-5? (2-7'JJW - 5 - M U 5 5?-)l'] -1, 2-S> 
hHn-2-tf U>V>> a^-fb^JI/ftffl^, H»J6 6 i|W|^<D^T^b 

'H NMR (400 MHz, CDC1 3 ) 6 ppm; 0.90 (3H, t, J = 7.2 Hz), 1.23-1.34 (2H, m) , 
1. 65-1. 74 (2H, m) , 3. 98 (2H, t, J = 7. 2 Hz) , 6. 50 (2H, dd, J = 1. 6, 3. 6 Hz) , 
6.75 (2H, d, J = 3. 6 Hz) , 6.81 (1H, d, J = 9. 2 Hz) , 7.04 (2H, br s) , 7.14 (1H, 
d, J = 2.4 Hz), 7.22-7.30 (1H, m), 7.56 (2H, d, J = 1. 6 Hz). 

mnm 9 1 

5- [2-757-4, 6-5? - 5 - k° U 5 5?—)V] -1- (2- 

ttzUV) -1, 2-vfc HP-2-tfU 5?;y 




5- [2-757-4, 6-5? (2-7'JJW — 5 — t? U 5 5?~)V\ -1, 2-5? 
k HO- 2-fc°Ui>V>, l-7n ; E-2-7°5 1 >$ffll\ 6 6 £|W|$t<27j 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 1.74 (3H, t, J = 2. 4 Hz) , 4.65 (2H, q, J = 
2. 4 Hz), 6.41 (2H, dd, J = 0. 8, 3. 6 Hz) , 6.52 (1H, dd, J = 0. 4, 9. 2 Hz) , 6.54 
(2H, dd, J = 2. 0, 3. 6 Hz) , 6. 88 (2H, br s) , 7. 30 (1H, dd, J = 2. 4, 9. 2 Hz) , 
7. 62 (1H, dd, J = 0. 4, 2. 4 Hz) , 7. 75 (2H, dd, J = 0. 8, 2. 0 Hz) . 

mmm 9 2 

5- [2-757-4, 6-5? (2-7U;W - 5 - tf U 5 5?—)V\ -1- (2- 
7MnifJW -1, 2-ytHn-2-HUy7> 
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5 - [2-T5/-4, 6-5?(2-7<J;W -5-HU5^JH -1, 2-$> 

] H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 4.22 (2H, dt, J = 4. 8, 26.0 Hz), 4.64 (2H, 

dt, J = 4. 8, 47. 6 Hz) , 6. 38 (2H, dd, J = 0. 8, 3. 6 Hz) , 6. 52 (2H, dd, J = 1. 6, 

3. 6 Hz) , 6. 52 (1H, d, J = 9. 2 Hz) , 6. 87 (2H, br s) , 7. 30 (1H, dd, J = 2. 8, 
9. 2 Hz) , 7. 59 (1H, d, J = 2. 8 Hz) , 7. 74 (2H, dd, J = 0. 8, 1. 6 Hz) . 

mmm 9 3 

5- [2-757-4- (2-7UJW - 5 - tf U 5 -1- 
)V) -1, 2— 5>fc Fn-2-k°US>V> 




KJfcgFS§*> 5- [2-757-4- (2-7UJW - 5-HU5^H - 1, 
2-S>k Hn- 2-tfU^7> (50 mg, 0. 197 mmol) , ?t7x>-3-^D-«> 
Zri/y F (50 mg, 0.393 mmol) RtfgftMH (4 mg, 0.0197 mmol) SN, N-S?7 
?MM75 F (3ml) ^^-\tfUv> (31 mg, 0. 393 mmol) £in 

S^#^n^h^7^— SfflV>T#«t"a^tfc«fct)«IBft;'&*l (34mg, 51%) 
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■H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 6.47 (1H, dd, J = 0. 8, 9.6 Hz), 6.59 (1H, 
dd, J = 1. 6, 3. 2 Hz) , 6. 78 (2H, br s) , 6. 82 (1H, dd, J = 0. 8, 3. 2 Hz) , 7. 28 
(1H, dd, J = 2.4, 9.6 Hz), 7.35 (1H, dd, J = 1. 6, 5. 2 Hz) , 7.61 (1H, dd, J 
= 3. 2, 5. 2 Hz) , 7. 71 (1H, dd, J = 0. 8, 2. 4 Hz) , 7. 78-7. 81 (2H, m) , 8. 23 (1H, 
s). 

$mm 9 4 

5- [2-T57-4- (2-7'j;W )V] -l-7i^-l, 

2 -yh Ho- 2 -tf U>V > 




■H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 6.47 (1H, dd, J - 0. 8, 9.2 Hz), 6.60 (1H, 

dd, J = 1. 6, 3. 6 Hz) , 6. 77 (2H, br s) , 6. 82 (1H, dd, J = 0. 8, 3. 6 Hz) , 7. 32 

(1H, dd, J = 2. 4, 9. 2 Hz), 7.40-7.52 (5H, m), 7.62 (1H, d, J = 2. 4 Hz) , 7.81 
(1H, dd, J = 0. 8, 1. 6 Hz), 8. 21 (1H, s) . 

mmm 9 5 

5- [2-75 7 -4- (2-7'JiW - 5 - tf U 5 z?~)ll -1- [(E) -2 
1 -Xr-JW -1, 2-yhFn-2-h°'Jyy> 
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Vfc 0 

'H NMR (400 MHz, DMSO-d 6 ) ' <5 ppm; 6. 48 (1H, d, J = 9. 2 Hz) , 6. 59 (1H, dd, J 
= 1.6, 3. 2 Hz), 6.79-6.84 (3H, m) , 7.15 (1H, d, J= 15. 2 Hz), 7.27 (1H, dd, 
J = 2.4, 9. 6 Hz), 7. 29 (1H, d, J = 7. 6 Hz), 7. 37 (2H, t, J = 7. 6 Hz), 7. 51 
(2H, d, J = 7. 6 Hz), 7.78 (1H, dd, J - 0. 8, 1.6 Hz), 7.93 (1H, d, J = 15. 2 
Hz) , 8. 06 (1H, d, J = 2. 4 Hz) , 8. 25 (1H, s) . 

nmm 9 6 

1- {4- [2-757-4, 6-5? (2-7UJW - 5 - tf U 5 -2- 




SJfc^W* X5P;]/ 1- {4- [2-757-4, (2-7'JJW -5- 

tf U5^;i/] -2-tfU^;!/} -4-\±*V*?>%)btf*>'l'—h (59mg, 0.128 

mmoi) (o.8mi) fc»sisi§\*-c:^ 5 ntR^^ b u iy&fcmm (0. 2 
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fc«fc0 (20 mg, 36%) &Bfii#tlt#fe. 

■H NMR (400 MHz, MeOH-d<) 5 ppm; 1.60-1.73 (2H, m) , 1.88-1.96 (2H, m) , 
2. 50-2. 60 (1H, m) , 2. 96-3. 05 (2H, m) , 4. 17-4. 25 (2H, m) , 6. 25 (2H, dd, J = 
0. 8, 3. 6 Hz), 6. 40 (2H, dd, J = 2. 0, 3. 6 Hz) , 6. 58 (1H, dd, J = 1. 2, 5. 2 Hz), 
6.78 (1H, br), 7.55 (2H, dd, J - 0. 8, 2.0 Hz), 8.20 (1H, dd, J = 0. 8, 5. 2 Hz) . 

nmm 9 7 

4 _ {5 _ [2 _ T5 y_ 4 _ ( 2-7V)l) -5-tf'J5^JW 
- 1 , 2 -yt Fn - 1 -h:U S^~;W asm 



4- {5- [2-75;-4- (2-7U;W -5-KU5»] -2 

2-^kFn-l-tiU^W 9 6 

'H NMR (400 MHz, DMSO-d 6 ) 8 ppm; 1.89 (2H, tt, J = 7. 2, 7. 2 Hz) , 2.21 (2H, 

t, J = 7. 2 Hz), 3.91 (2H, t, J = 7. 2 Hz) , 6.37 (1H, d, J = 9. 2 Hz) , 6.56 (1H, 

dd, J = 1. 6, 3.6 Hz), 6.70 (1H, d, J = 3. 6" Hz), 6.79 (2H, br s) , 7.22 (1H, 

dd, J = 2. 4, 9. 2 Hz) , 7. 65 (1H, d, J = 2. 4 Hz) , 7. 74-7. 76 (1H, m) , 8. 15 (1H, 
s). 



5 _ (2-7;^P-4-t°U^;V) -4- (2-7'JJW -2-t!USi?=;VT 




o 



»J 9 8 
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2- (2-7;i/^-n-4-tfu> ? ;i/) -i- (2-7UJW -i-x^y>£jiv^ 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 6.59 (lft dd, J - 1. 8, 3. 6 Hz), 6.81 (1H, 
dd, J = 0.8, 3. 6 Hz), 7.06 (2H, br s, 2H) , 7.13 (1H, s) , 7.18-7.22 (1H, m) , 
7.70 (1H, dd, J = 0.8, 1. 8 Hz) , 8.21 (1H, d,- J = 5.2 Hz), 8.27 (1H, s) . 



4- [2-757-4- (2-7>j;W - 5 - tf U 5 S>~)V] -1, 2-ytFD 
-2 - tfDiV > 



5- (-2-7;^n-4-tru^;w -4- (2-7U;w - 2-tfus^7 

5> (3.00 g, 11.70 mmol) ©Hi (15 mL) - ?Jc (15 mL) JK*D%& 1 0 CCCT 

2B#r B m#bfcc 5N*»-ft;^-hUf AzKsatfcT^ftbfc. ± 

DfcBJgtt**^ 7j<^T», 6 0°CtT2 2B#^|^b, HiB^t/ (2. 19 g, 
70%) $iHfii#tLT!#fe„ 

'H NMR (400 MHz, DMSO-d 6 ) <5 ppm; 5.93 (1H, dd, J = 1. 8, 6. 8 Hz) , 6.26 (1H, 
d, J = 1. 8 Hz) , 6. 59 (1H, dd, J = 1. 8, 3. 4 Hz) , 6. 82 (1H, dd, J = 0. 8, 3. 4 
Hz), 6.96 (2H, br s), 7.31 (1H, d, J = 6. 8 Hz) , 7.78 (1H, dd, J = 0. 8, 1.8 
Hz), 8. 19 (1H, s). 

WCFvnMM 1 0 0 - 1 4 2 fce*©fl5£-4&Kk 4- [2-757-4- (2-7 
U;W - 5-h"'J5y^l/] -1, Fu - 2 - h°U >V >£J3V\ 

16, 66, * 9 6 fc|B«©^^*PCT^bfe. 



JSM 9 9 
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n i o o 

4- [2-757-4- - 5 - 1° u ^ ;H - 1 -^>>>;v- 1 , 

2 ->>t Fn- 2 -tru >v> 



H 2 N N _ 0 
N ' 




MS m/e (ESI) 345 (MH + ) . 

mmw i o i 

4- [2-757-4- (2-7'JJW 
1 , 2 H a - 2 - >>V > 




MS m/e (ESI) 359 (MH + ) . 
10 2 

4- [2-757-4- (2-7'J;W -5-fU5y^H 
)V7u\i)V) -1, 2-5>kFn-2-t:USV> 



- 1 - (3-7i- 




MS- m/e (ESI) 373 (MH + ) . 

mmm 1 o 3 

4- [2-75 7-4- (2-7'J^) - 5 - t? U 5 *J=.)V\ -1- (2-^;V^ 
p^>i>;i/)-i, 2-i^t Ha-2-tfU> ? 7> 



136 



WO 03/035639 PCT/JP02/10952 




O F 



MS m/e (ESI) 363 (MH + ) . 

mmm 1 o 4 

4 _ [ 2 -T^y-4- (2-7UJV) - .5 - tf u ^ -l- (3-7)V* 

u^y^JV) -1, 2-^hFn-2-H'Jyy> 




o 



MS m/e (ESI) 363 (MH + ) . 
^SSfll 1 0 5 

4 _ [2-7$y-4- (2-^U;V) -5-tfU5^W -1- (4-7)V^T 
n^>^JV) -1, 2-yk Hn- > 




MS m/e (ESI) 363 (MH + ) . 
H»J 10 6 

4 _ [2-75Z-4- (2-7UJV) - 5 - t! U 5 ~J~)V\ -1- (2, 4-v 
^jfrn^vW -1, 2-5>k Fn-2-t?U>V> 




F 
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MS m/e (ESI) 381 (MH + ) . 

mmm 1 o i 

4- [2-757-4- (2-7U;v) -5-t!U5^;H 
^;vrtn^>^;v) -l, 2 ->>t Hp- 2 -t?U SV > 



- 1 - ( 2 , 5 - 




O F 

MS m/e (ESI) 381 (MH + ) . 
«M 10 8 

4- [2-757-4- (2-7UJW - 5 - tf U a -1- (3-hU7 

Mn/fJK>yjW -1, 2-5>kFn-2-tfUS>7> 




MS m/e (ESI) 413 (MH + ) . 

mmm 109 

4- [2-757-4- (2-7UJV) -5-h°U5^~;i7j -1- (4-hU7 
;Vtn^fM>>>^) -1, 2-^tHP-2-h°U^/> 




MS m/e (ESI) 413 (MH + ) . 

mmm 1 1 o 

4- [2-75 7-4- (2-7'J;i/) -5-H'J5^)V] -l-pWV-l, 
2 -S>k HP— 2 — tf U >V > 
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O 



MS m/e (ESI) 269 (MH + ) . 

mmm 1 1 1 

4- [2-7SV-4- (2-7UJV) - 5 - h° U S i?=.)V] -1-X5^-1, 
2 -5?fc Fn- 2-tfU>V > 




MS m/e (ESI) 283 (MH + ) . 
1 1 2 

4- [2-757-4- (2-7>j;W -5-t:U5^)W -l-7nh°JV-l, 
2-^hHa-2-t:'Jy7> 




o 



MS m/e (ESI) 297 (MH + ) . 

mmm 1 1 3 

1 - 7UJP-4- [2-757-4- (2-7'JiW -5-t:U5y^W -1, 

2 - 5? t H P - 2 - tf U SV > 




o 
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MS m/e (ESI) 295 (MH + ) . 

mmm 114 

4- [2-757-4- (2-7UM - 5-HU5^;H -1- (S-y^~ 
)V) -1, 2-v?t'FD-2-t°US>V> 




MS m/e (ESI) 309 (MH + ) . 

mmw 115 

7 - {4- [2-7S7-4- (2-7'JJW -5-tU5^JH -2-:fr3rV 
-1, 2 Ha - 1 -t!U s?— ;W ^^y~b^)V 




MS m/e (ESI) 364 (MH + ) . 

mmm 1 1 6 

4- [2-TS7-4- (2-7UJ0 - 5 - tf U 3 ;>] -l-y^D7?JV 
*?-)V-l, 2-5^b Hu-2-fc!U^y> 




o 



MS m/e (ESI) 323 (MH + ) . 
1 1 7 

4- [2-737-4- (2-7UJW -5-HU5^Jk] -1- (3-7;V^ 
n^utVV) -1, 2-v>fc Hn-2-t°U> > V> 
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5 -2-**V 



O 



MS m/e (ESI) 322 (MH + ) . 

mmw i i 9 

4- [2-757-4- (2-7U;W -5-k°U5^H -1- 




o 



MS m/e (ESI) 380 (MH + ) . 

mm\n 120 

4- [2-757-4- (2-7'JJW -5-h°iJ5i?-;H -1- (2-tfU^ 
-1, 2-5^k Fn-2-fc:U>V > 




o 
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MS m/e (ESI) 346 (MH + ) . 

nmw 121 

4- [2-757-4- (2-7'JiV) - 5 - tf U 5 iP] -1- (3-t°'J^ 
JloWW-l, 2-ytHn-2-lfiJy;> 




o 



MS m/e (ESI) 346 (MH + ) . 

mmm 122 

4- [2-757-4- (2-7UJV) - 5 - h° U 5 -J ~ ;K] -1- 

;v7^;w-i, 2-s^t Fn-2-tfu>v> 




o 



MS m/e (ESI) 346 (MH + ) . 
»If!l 12 3 

4- [2-757-4- (2-7UM - 5 - tf U 5 S> ~ ;i/J -1- (2-7^- 
71/) -1, 2-ybFn-2-h"Uy;> 




O 



MS m/e (ESI) 307 (MH + ) . 

mmm 1 2 4 

4- [2-757-4- (2-7'JJW - 5 - tf U 5 -1- (4, 4, 4 

-hU7JWn7W -1, 2-yt HD-2-h°US>V> 
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fS 




MS m/e (ESI) 365 (MH + ) . 

mnm 1 2 5 

4 _ [ 2 -7 5 y-4- (2-7'JjV) -5-f'J5»] 



N ' 



- 1 - (2-* 




MS m/e (ESI) 313 (MH + ). 
£|»J 1 2 6 

4 _ [2-7^7-4- (2-7UJW -5-IfJ5S?^] 
-1, 2-5?kHD-2-K'J^ > 



- 1 - (2-"0 




MS m/e (ESI) 321 (MH + ) . 

9mw 127 

4 _ [2-757-4- (2-7'J;W -5-KU5^] 
7U;W -1, 2-^h Fn-2-t!U > 



- 1 - (2 
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MS m/e (ESI) 309 (MH + ) . 

mnm 1 2 8 

4- [2-757-4- (2-7U;V) -5-HU5^;i/] - 1 --r v:/^- 
1, 2-^h Fn-2-k°U> ? 7> 




MS m/e (ESI) 311 (MH + ) . 

mmm 129 

4- [2 -ray -4- (2-^u;w -5-tr»j55?-;W 



-1- (2 — 




MS m/e (ESI) 323 (MH + ) , 

mmm no 

4- [2-757-4- (2-7'j;W -5-H'JS7-;H 
-2-^~;V) -l, 2-^tHn-2-b°U> ? 7> 



(3 -pWV 




MS m/e (ESI) 323 (MH + ) . 
^JfiM 13 1 

4 _ [2-757-4- (2-7'JJW -5-fc°U5^;W -1- (3-7^ 
-1, 2-^t FD-2-tfU> ? 7> 
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MS m/e (ESI) 325 (MH + ) . 
mm 13 2 

4- [2-757-4- (2-7'j;W - 5 - k° U 5 V-;!/! -1- 
- 3 -l, 2-> ? kFn-2-tru>V> 




o 



MS m/e (ESI) 337 (MH + ) . 
|i§»!l 13 3 

4- [2-757-4- (2-7U;W - 5 - fc! U 5 >>~;KI -1- (2-^nt! 
2-> ? hFn-2-h°U^/> 




o 



MS m/e (ESI) 293 (MH + ) . ' 

mmm 134 

4- [2-757-4- (2-7UJW - 5 - k° D 5 5>~;H -1- (2-^X5=- 
jl/75/x?JW -l, 2 Hn- 2-t°U>V> 
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MS m/e (ESI) 354 (MH + ) . 

mmm 1 3 5 

4- [2-757-4- (2-7V)l>) -5-H'J5^-;H -1- (2, 2, 2 




o 



MS m/e (ESI) 337 (MH + ) . 
mkin 13 6 

4- [2-757-4- (2-^U;i/) -5-H'J5^H -1- 
DX^JW -1, 2-yhHn-2-t:'J^y> 




MS m/e (ESI) 301 (MH + ) . 
»M 13 7 

4- [2-757-4- (2-7UJW - 5 - k° U 5 i>~ ;H -1- (1, 2, 2, 
2-rh77MnxfJW -1, Fn- 2 -tf U >V > 
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.N 




O F 

MS m/e (ESI) 355 (MH + ) . 

mmn 1 3 8 

4- [2-757-4- (2-yVJl) — 5 — t! U 3. 
y)V*UJL?-)V) -1, 2-i?tHn-2-t'J^y> 



- 1 - (2, 2-i? 




MS m/e (ESI) 319 (MH + ) . 
MMM 13 9 

4- [2-757-4- (2-^U;i/) - 5 - t° U 3 >^;i/] -1- (2-Xb^ 
Z/3L^)V) -1, 2-3?k Ho- 2 -trU>V > 




MS m/e (ESI) 327 (MH + ). 

mmm 140 

{4- [2-757-4- (2-7V)l) - 5 - tf I) 5 v 5 — ;H -2-^V-l, 
2— i^t Fn— l — tf U v 5 — H&j*^ 
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MS m/e (ESI) 327 (MH + ) . 

mnm hi 

{4- [2-757-4- (2-^'J;i/) v^;H -2-^V-l, 

2-yhFn-l-t:U >>~;W 




o 



MS m/e (ESI) 313 (MH + ) . 
14 2 

4- {4- [2-757-4- (2-7'JJW - 5 - fcTU 5>>-;i/] 




MS m/e (ESI) 341 (MH + ) . 



«M 14 3 

Nl, Nl-yX^-2- {4- [2-757-4- (2-7'J;W -5-tfU 
5 >> - ;H -2-^V-l, 2-^kFn-l-t c U^;H 7th75H 




{4- [2-757-4- (2-7'J;W -5-tf'J5^W -2-^V-l, 
2-7kFn-l-fUy^} M (10 mg, 32 Mmol) , 1 -tFn^y^> 
VhV7V— )V (15 mg, 98 Mmol) , 3- ( 3 '-y'7fJV75 7 7°a b°;i/) -1 
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-X^;kfc;M^5M ^ F (15 mg, 96 nmol) , ^^X^;UT5 X18 mg, 164 n 
mol)*3J;r^> 1 JX^;VT^> (22 ML, 160 Mmol) cDN, N-y^»M75 
H (1.0 iL) lilSflHTl 7B^m#bfc 0 R«&7j<£T#fRb£:fL @f 
BSx^PfcTififfi bfc. ^*KJI£$ftRSb&^ H P L C fcTffiMU SIB^^tl (0.73 
mg, 6%) %ntco 
MS m/e (ESI) 368 (MH + ) . 
^Jfi^J 14 4 

Nl-7x^V-2- (4- [2-T^y-4- (2-7UJW -5-b°U5^- 



MS m/e (ESI) 388 (MH + ) . 

mnm 1 4 5 

4 _ [2-757-4, 6-5? (2-7UJW -1, 2-5? 

t Fn- 2 -t°U5V > 



5- (2-7;l/;tn-4-t°U5W -4, 6-v 5 (2-7UJW -2-t!U55? 

'H NMR (400 MHz, DMS0-d 6 ) d ppm; 6.13 (1H, dd, J = 1. 6, 6.8 Hz), 6.19 (1H, 
d, J = 1. 6 Hz), 6.51-6.56 (4H, m), 6.91 (2H, br s) , 7.48 (1H, d, J = 6. 8 Hz), 
7. 74-7. 78 (2H, m) . 

vxrvmrnm 1 4 6 - 1 4 8 \zmm<Dit^m\t, 4 - [ 2 -rs / - 4, 6-5? (2 





o 
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Jfi0!l 1 6 £fcte6 6 \ZffiM<Djjmz&VX&I&L1to 

mmm 1 4 6 

4 _ [2-757-4, (2-7'JJW - 5 - t: U ^ -I-pWV' 

-1, 2-3?tHn-2-lf'J^> 



MS m/e (ESI) 335 (MH + ) . 
H»J 14 7 

4 _ [2-75^-4, (2-7UJW -5-HU55?z;W -l-X^P 

-1, 2-i?tHn-2-t:u^> 



MS m/e (ESI) 349 (MH + ) . 
14 8 

4 _ [2-757-4, 6-S> (2-7'JiW -5-KUS3?^W -l-^UM 
;l/-l, 2-i?tHn-2-K'J3?;> 



MS m/e (ESI) 363 (MH + ) . 

mnm 149 

5 _ [2-757-4, (2-7'JJV) -5-fcIU55?-;H -1- (3- 




o 
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"0 



OH 



5- [2-75 J -A, 6-S? (2-7'j;W -5-H'J5^JH -1, 2-V 
tHD-2-H'J >V 3 -a-H7n/V-MfflV\ 6 6 tRI«<Z>^ 

MS j/<? (ESI) 379 (MH + ) . 

mmn 150 

4 _ [2-7^7-4- (2-7'JJW - 5 -tfU^^^H - 2 - If U V>ti)V 
#+y75 F 



5- (2-^;^D-4-HU^;i/) -4- (2-7'JJW -2-fc!L)5 5>x;VT 
5 > (300 rag, 1.17 mmol) RZ$z/7 >{ti~ F U VA<Di?* , ?)VX)\>tt$' F (3 aL) 
|«1 5 OttT4 6B#^m#bfcc RjftJfcSife?^ Mxg^McT^fRU 

w^^-^am (X2) icT^bfeo fmm&m#MWij-hvy& 
izxmmv, mmvtco f (juntas ;^nn^>: 

^^y i o : 1) ^X^l/X-T^WCTtSfc^U m&it&Va (10 

mg, 3%) ^IfilfrtbTifc. 

'H MR (400 MHz, DMS0-d 6 ) 5 ppm; 6.40 (1H, dd, J = 1. 2, 5.2 Hz), 6.51 (1H, 
d, J = 1. 2 Hz) , 6. 54 (1H, dd, J = 1. 6, 3. 4 Hz) , 6. 60 (1H, dd, J = 0. 8, 3. 4 
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Hz), 6.89 (2H, br s) , 7.72 (1H, dd, J = 0. 8, 1.6 Hz), 8.04 (1H, d, J = 5. 2 
Hz), 8. 18 (1H, s). 

mm\n 1 5 1 

5 _ (2-^b^i/-4-t°U> ? ;W -4, - 2 - fc° U 5 V 



'H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 3/88 (3H, s) , 6.08 (2H, d, J = 3. 6 Hz) , 6.44 

(2H, dd, J = 1. 6, 3. 6 Hz) , 6. 73 (1H, br) , 6. 87-6. 94 (3H, m) , 7. 65 (2H, d, J 
= 1. 6 Hz), 8.23 (1H. d, J = 5.2 Hz). 

mmm 1 5 2 

5- (2-I^->-4-H'JyJW -4, (2-7'j;W -2-b!U3^ 



'H NMR (400 MHz, DMSO-d 6 ) <5 ppm; 1. 32 (3H, t, J = 7. 2 Hz) , 4. 34 (2H, q, J = 

7. 2 Hz) , 6. 09 (2H, dd, J = 0. 8, 3. 6 Hz) , 6. 45 (2H, dd, J = 1. 6, 3. 6 Hz) , 6. 70 
(1H, dd, J = 0. 8, 1. 2 Hz), 6. 88-6. 94 (3H, m), 7. 67 (2H, dd, J = 0. 8, 1. 6 Hz), 

8. 22 (1H, dd, J = 0. 8, 5. 2 Hz) . 

mmm 1 5 3 





152 



WO 03/035639 



PCT/JP02/10952 



5- (2-7°D^y-4-k°UyjW -4, 6-i? (2-7U;W -2-HU5 
5^-^ > 




'H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 0.95 (3H, t, J = 7. 2 Hz), 1.72 (2H, to, J 
= 7. 2, 7. 2 Hz) , 4. 25 (2H, t, J = 7. 2 Hz) , 6. 09 (2H, dd, J = 0. 8, 3. 6 Hz) , 6. 45 
(2H, dd, J = 1.6, 3. 6 Hz), 6.70 (1H, dd, J = 0. 8, 1. 2 Hz) , 6.89-6.94 (3H, m) , 
7. 67 (2H, dd, J = 0. 8, 1. 6 Hz) , 8. 22 (1H, dd, J = 0. 8, 5. 2 Hz) . 
MM 15 4 

5- (6 -2? no- 3 - tiUi^l/) -4- (2-9-X.-JV) - 2 - tfU S.i?~)V7 
5 > 




2- (6 -27nn- 3 -tfU -J)V) -3- (^fJl/75 7) -1- (2-^X 

'H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 6.73 (1H, dd, J = 1. 2, 4.0 Hz), 6.94 (2H, 

br s), 6.98 (1H, dd, J = 4. 0, 5.0 Hz), 7.59 (1H, dd, J = 0. 8, 8. 2 Hz) , 7.67 

(1H, dd, J = 1. 2, 5. 0 Hz), 7. 83 (1H, dd, J = 2. 4, 8. 2 Hz), 8. 17 (1H, s) , 8. 36 
(1H, dd, J = 0. 8, 2. 4) . 

mtm 155 

5- (6-#nn-3-fcfU -J)V) - 4 - 7x^- 2 - fcf U 5 i?—)V7 5 > 
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2- (6-^nD-3-fcfUi^;W -3 - (zf^^JlTS./) - l-7x"^- 

'HNMR (400 MHz, DMS0-d 6 ) 5 ppm; 7.01 (2H, br s) , 7.27-7.40 (5H, m), 7.42 (1H, 
dd, J = 0. 8, 8. 2 Hz), 7. 55 (1H, dd, J = 2. 8, 8. 2 Hz), 8. 14 (1H, dd, J = 0. 8, 
2. 8 Hz), 8. 35 (1H, s) . 

mm 15 6 

5- (6-^PD-3-k°'Jy» -4- (3-7MD7xZJW - 2 - tf U 5 



2- (6-^no-3-trU5?;W -3- (^fJl/75 7) -1- (3-7^ 

'HNMR (400 MHz, DMS0-d 6 ) 6 ppm; 7.00-7.06 (1H, m) , 7.07 (2H, br s) , 7.15-7.25 
(2H, m), 7.33-7.39 (1H, m), 7.44 (1H, dd, J = 0. 6, 8. 2 Hz), 7.58 (1H, dd, J 
- 2. 6, 8. 2 Hz), 8. 18 (1H, dd, J = 0. 6, 2. 6 Hz), 8. 38 (1H, s) . 

*&mzfrfr2>m&& (i) -?mt>2?i2>4k&mz. 7r;y« ca x , 

th©7rVy>A 1 cDNA£CHOKl «T M iJfSil $ ii\ * <DJ« 
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18**6 6. 7 ix g/xn \ 09>)\V\m.\Z.ts.%& c D\Z.2 OmM HEPESftW 
S (lOmM MgClj, 10 OmM N a C 1 £^tf ; pH 7. 4) £itl*.M 
b/co 0. 4 5ml ^hU^-^ASlib^6 0 nM©i/Dny^ 

n^>^;i/T^V-» ( 3 H-CCPA, NEN*fc$D o.0 2 5mitmiri 
0.0 2 5ml §inx.fec ^0i^3OtTl 2 0 #H#g^ 
jft (GF/B ;Wha tmanttS) ±T?tl3£®3l3®U 5 m 1 

CD 5 OmM T r i s -HC 1 2 0»bfc o ^-(D^ # ^X«£«£ 

(Dmm^ow-m^ ot^^d*^ ^Mfeti- 5 oxmrnmrn d c 50 ) 
mmm (%) = [1- { (»fb^©#feT-t?cD^»-##^^^fi) / 

(^M^S-##S^lg^M) } ] x 1 0 0 

f ; 10 OmM RPIA ( [R] - [l-^^-2-7i 

-^X5P;i/] 75V >-» #&Tt?<d 3 h-CCP A^MMmM^T ; tfXfcib 
^tl#tT-CO^Ii:l^ #MjS(D»fb^#^T^CD 3 H- C C P AifiS^r 
»itg*^^-To &*(DmWMk UCitiO tt, Cheng-PrusoffOi 

fttiftfti 2 75V y>A 2 A S«#IS^©ai3t 

75V ^>A 2A SWc DNA*3ft«l5l6S$*feI*** (Receptor B 
i o 1 ogy Inc. #M) *m^T, Tt^ -»A 2 ^M^fiS^^fi 1 
ofc 0 Sl©lfiti*S2 2. 2 jti g/m 1 0^>/^iSfc&S«fc5t2 OmM H 
EPESlfftdOmM MgC 1 2 t 1 0 OmM NaCim;pH7.4) 
^iP^M^bfco ^l(DSitI»W0. 4 5mlL h U5^A«fflBL& 500 

nM©2-p- [2-*;^^r>-x^;i/] 7x^xW^;-5' -a^-x^;1/ 

7;l/#^V75 H7fy-» ( 3 H-CGS21680 ; NENftI) 0.0 2 5m 
1 tUmt^mO. 0 2 5ml«rc. £©ig£«K£2 5^9 0^»ttt, 
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fiy^mmWM (GF/B ; Wh a tmanttS) ±T#o«3l?«i§U jf&Kl* 
?&Ufc5ml05O mM T r i s-HCl ««»n? 2 mife#bfc. # ^ 

xi«Mm^/wr;vtf>»b, v->^b-^-£3ra?b -»±cd»i«« 

#:v->^l/-v-3>^^>^-TfJJSb^o 3 H-CGS 2 1 6 8 0©A 2A ©St 

5 0%lfi*#S (IC 50 ) £»fflbfco 

(%) = [!-{ (iitilb^iSftTTCl^i-IWiWfe^i) / (£ 

*g£*-#M$»W*5'&*) } ] x l o o 

fc*5, ««#ftTT0 3 H-CGS 2 1 6 8 0 

tE*£*-T ; #MWWafr&fctt, ioomM rpia#STT-© 3 h-cgs2 

i e 8 o^mmm^r ; w^^tiiiftTT©i^i<hn 

ft-&*#ffiTT© 3 H-CGS2 16 8 0 i^»lf&*£^T 0 ^©Ififtfe* iK 
iffi) Cheng-Prusof f ©SJ:Cl^8?>fe. 

W$mz 7f/v'>A 2B ^Mfi^^NECAMcAMPl4(C 

t h©75V y>A 2E g§#^WiStfcCHOKliR 1. 5x 1 0 5 
cell s/we 1 l$24Wel 1 ©?V- h KliS— -06i&*^ » 
te-ffiJBbfc. 3 0nM ©5' -yV-X^WM^>75 H7ry^> (NEC 

a ; is mmz&^xm&tEnz c AMpm\zttir%fflfflk&to<»mm& 

$A 2 3g§#i:tt§W4iU«bfco -r^fc-fe, S*bfc«Sr, 2 V? 
^-\)y%—ffi&®m. (0. lXBSAS-g-t? ; pH7. 4) 2ml /we 1 1T2 
0?M^ 0. 5m 1 /we 1 1 T3 O^FI^K >^->3 >^t5. 
T, *X^mf7-€ifTO^Ro-2 0- 1 7 2 4 (RBlUJS) 
TT\ NECAtK^-fb^^^M^M^O. 1ml /we 1 1 Tin*.*. 7° 
K>^->a>15» 3 0 0 M/well©0.1N HC1TM 
j££jJ:8&S. cAMP©W Amersham»cAMPl>f^^ 
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(%) = [1- ( (NECAMf^TOTWcAMPi-^^ 
-iJ>MI»^OcAMPD / (NECA¥i»©cAMPl-^l/ 

y*7,-v>j3—mmmwt<Dfr<ncAMpm) } ] xioo 



1 





K, (nM) 


Ki (nM) 


I C 50 (nM) 




A, 




A-2B 


mmm 1 6 


17 5 


6 


2 9 


mmm 1 7 


2 8 9 


3 


2 5 


»M 1 8 


114 


2 


2 6 



T5V^>A 2B s^«mbim torn. ^n^©»»«^nemt 
mmm<DW<Dmn(Dm^mmvrc B o. 5% <w/v) pWHz;vn-x cmo 

^MX«^¥bfcfb^r#)^ 5 m 1 /k g#fi©g*T?iliP«^U mm 
\Z\*0. 5% (W/V) MCO^^lPg^bfcc ib^S^-^ ^ybSrfrb^ 

ftKISiRU ^H^H^^ Ittfftbfco «H^-^i©itLT*febfc 0 
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MM 




1 . 2 5 ± 0. 6 3 


nnm 1 6 


3mg/k g 


12. 50±0. 96 


nnm 1 7 


3rag/k g 


15. 50±3. 18 


M#iJ 1 8 


3mg/k g 


14. 5 0 ± 1. 26 



iflMBS^bfc. 



An^iJMV (H/H>D 1 /D 2 §^g» §K4t5t, v-^-^X 
e»tiTV^ (Eur. J. Pharmacol., 182, 327-334 (1990)) . 

U lmg/kg§-?^Xiefti«bfc 0 0. 5% 

MClSttLTffl^ ;\n^'JF-Me»l. 5l$IHffcteiMfcfb£ , to* 

^llOg^&OO. 1ml) U «ftfMt;£4&«# HSITOfc, 

4. 5 cm, Hi 0 cm©#tev£X<zmffi&©*, WflUR©*£MHJ«HW\ 

l/7 0 v—^a5£b^c KIM^'toKfcfeT 0 . I$3«fctf0. 3mg/kgM#L 

X a 7 * ^ V ~7°>— ® JftMHS W 
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mrw 5 fp^m 

4 : MR&#fc«i^fc***©3S»S 1 0 ffrfiU:^ 5 KU:, 
1 0#*«S& 

o mxt 

5 : MI, Wl:#tlltfcSifOg»©^Pl o^Kl 
i^Wyh©^ (Dunnett's t-test) fc«fcO*ft^bfe. 
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5. 0 0 + 0. 00 


nmm 1 6 


+»ffc1=rti 


0. lmg/kg 


4. 63 + 0. 3 8 


mm 1 6 


An^U F— )V 


1. Omg/kg 


0. 8 8 + 0. 6 4** 


mmm 1 1 


An^U F— ;P 


0 . lmg/k g 


3. 3 8 + 0. 5 3** 


mm 1 7 


An^'j F— ;w 


1. Omg/kg 


1. 13 + 0. 6 7** 



** : P <o. oi mmmtcDitm 
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i. tibzC (i) T&frsns^wfeb x^neciim 



S> fiM^f t T V^T J: C 3 _ 8 v-^ n 7;V^r-;H, KJ«£^bWTfe 
J: V> 5 7!;3g 1 4 l#^SMii^S> bT V^T fe J; ^ C 6 _ x 4 ^«jgk 

WTfe^C^.TMM. ffi&S£^bWTfc£l>C 2 _ 6 y;Hr^;]/X, 

^«^b7j<*js^»> m«^#bTv^Tfej:v^5 7iMi 4M.^mmmm^m, 
m^^vx^x^^mnm^^iy ; r 4 ^ *m*£^bWTk£i>c 6 _ 

1 4M#^«»^»; R 5 «S^S^WbT^Tfe c tV^C 6 _ 14 5?#^'fb7j< 

*5s^;sx«»itfes^bTViTt>«tvi5^Mi 4m^mmmm^^iTo 

1 ^ 6 T)V^r)Vm. WWiM%^L<X^Xh^C 2 - 6 y)ltr~)lM. IllStlT 

I, g}^S£*bTiiTfc£^c 3 _ 8 ^n7;^-;v*, liWbt^Tfe 




(I) 
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X 2 - 



(n) 



A 

B&X£^bTVvr*>«fcV>5 75Ml 4 J*^B^*S*5S;*SjSb -.X^ttX^M 
6 _ ! 4 ^«^b7KmiS^S, b WT fe «k 5 7iM 1 4 J^i 



5^ 



5 TiM l 4M#^«m*»5£ST&^ffl Ml 1 E*WMb£4&feb< X 

cfc V> 5 7}M 1 4 £#^#3fcjg*St5£2£, ««l»*^r bT V^T fe «fc V> C 6 _ l4 ^mMSk 



-x 1 



(I) 
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UTWCfeJ:^ 5 1 4 M^mmmm^M^ b ; X 1 2 «|hJ 

-«£ti§^£P3K) , R 3 ^V\ny>M^ W&&£^bTV>T*>«}:v>c 1 _ fl y;v 
B^tr#bTViTfeJ;ViC 2 _ 6 T;i/^^;i/», B^S£#bWi:t>J; 

«^*^WbTViTt>ctvi5 75si 4M»^im^a, ei&a^bwrfc 

^-yu-;i/*, 4-+yUi«, XH6--fy^y 'j-;HT*§it«ifBi© 

4. R^IXR 2 ^, |i^-;m*@M&oT7Kmi!!H\ Sil^tLTV^T t> J: V> C 
i-eTMM, gJ»t:^bTViTfeJ:^C 2 _ 6 T;i/^;PS, fitS^ttT 
V^Tt>d:V^C 2 _ 6 T;^-;^ KMS^bT^TfeJ^Cg^i^DX;^^ 
«i&&£WbT^Tfe£^c 3 _ 8 ^ny;Hr-;i^ SilX^b'WTfc 
£Vi 5 7bM 1 4 Blfca^Wb WTfc£V> C 6 _ x ^mmm. 
^zk*gt:£*, «M»^WbTViTfectVi5 7!;^l 4^^»M^a, fil&X 

I — x. 1 (in 




mmm^vx^xh^ smi 4M^#^iim^«^^b ; x^^x 2 ^^ 

M^tLT^§5Ml 4M#7f«?S»^»T$»§ (fefcU MfS^; (II) 
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ft*. 

)l7,)l-fc-)l&X&K) (fetch, 5£ 



x 2 X? 

A 

I-con< r ° ( m ) 

COT, R 6 ^rXR 7 «|wi-t>b<ttffiM^oT7j<^®^, B?«£Wbwrfc£ 
tiS^tUt^TfeJ;V^C3_ 8 ->^n7Jl/^-M, ItSSWUTV^ 
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b wt fecti^ 5 jiii 4 M^fM^st*?.i*s 3 aatt©^ 
6 7;Mr;pg, flHfta£*^rbTViTt>J:ViC 2 _ 6 7';^— t^S^f tt^T 

xitmrnm^vx^xh^mnm^x^v, R^sms^bw-Tfej^ 
5Tbmi 4M^Mmmm^xfo&mM4mm(Di[:&mhv<te^<Dm.. x\t 

6 7^JH, ffi^SSWbTViTt>«tViC 2 _ 6 7;^-;l^S, BmS^bTV^T 
feJ:^C 2 _ 6 7M-Jl/S. B£&S£^bTV>Tt>J^5 7?/Ml 4M^#***a 
iMfe36&#LTV>T*>.J:V>BfcS*iK : ?» Xtt*lfe**^rbTViT*)«J:VifllEjlK 
^Tf&tK R 5 ^e^^^^-L,T^Tt)J;^5 71;Sl 4 *5Sf*t*?ai*5R^: JET? » S 

10. RiRWXfcR 2 ^ 7mm^ flHft**#bTViT'fe>«fcViC 1 _ 6 7;W+ 

x«fiifeSSWbTViT i b.<tViC 1 _ 6 7->;i/*"e&s (&a?U 5£ 
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A 



IIS^WLT^T *> «k 5 ZbM 1 4 b ; X 1 Rtf X 2 

©SHE*!*. 
1 1 . R 4 ^ 



<g«l»Pa>7K5R®^ AO^>If. nhn», ~>T/S, W«£ 

_ 6 r;vn^~>x, «m«^WbTv^Tfcj;^c 2 _ 6 T;v^-;v*^^ fi*Hft£ 
Tfectvic 2 _ 6 T;i/^;vx;v*n;va, fiHS^i/t^Tfe<j;^c 1 .,m 




(IV) 
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2nT)Vtr~)VM, gm»£^b WTt> £^ 5 7}M 1 4 J|*3SF*»**5RSa, 
flHftK*WbTViTt>«fcViC 6 _" 14 3f#JJl«Yb**IR^», Rtf, lii^fUTV^ 

b < (D^»%„ 
1 3. R 4 ^ 




[5$ (V) (VI) 4>, R 8 ttTfB«m»a^6S^n§»^b, BiSteTfB 

<B$lS^ a >zk*jK^ An^>JSf, "hDl, y771, fi$l»£ 

^TbTViT s b«tViC 1 _ 6 7';wi/^ gms^^rbTViT i fei;ViC 2 _ 6 T;i/^m;i/ 
& g*«£^bWTfe£uc 2 _ 6 7;Mp-;^ fi&g£^bTV>Tfe«fcv>c 1 

^bWT&J^C^T^-JM-^v-X, «Sia6*^rbTViTt>J;V»C 1 _ 6 T 
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tiwfej;^7$ys, flKfea6*^rbTViT*>«fcv^c 1 _ 6 7 > ;Mr;vx;p^n;p 

lil^f bT^T C 2 _ 6 7J^-^X Jl/^-JH, fi&g£^T bTV> 

i?D7;^;H, «&l^WbT^TfcJ:v>5 75Mi 4l#^iM*SSI, 
**l**WbTV»T*>«kViC 6 _ 14 5SrSifeift'ft:**iR^;», RtX «&&£WbW 
Tfe«J:Vi575Sl 4^#^3}ISt5£&jfce,fc5i£) T^StlSSKl^l lXtt 

1 4. R 4 dU7!7M2©«»^^-bTViTfeJ:Vi4-t: 0 U^;i/ST^^W^cJi 

16. R 4 fii->7 
> R 6 

\— conC 7 (HI) 

^c^.r;^;^, Kifta6*WbTViTfej;vic 2 _ 6 T;per— fta^t 
bTViT*>«fcViC 2 _ 6 T;v^— ■^ass^brvvrfej^Cs-s^nT^ 
=¥;i/S, fi^S£WbT^T&j^c 3 _ 8 ^Dy;i/^r-;i^ e&g£Wbw 

TfeJ;V>5 75Sl 4M#^«1g*^a,»ma^WbTV^TfeJ:^C 6 _ 14 ^S 
*^-fb**IR^*Xtt*ifta6S^rbTViT*>«J;Vi 5 72rM 1 4 .R^fgifc^SSafcg 
S^i"} ^fc>$n5;fc;Wt^;V3££Stfe&£bT^ft< <hfc— 0^tri75S2 
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1 7bm 5 mm.ofc'&m *> b < xra-en £ ©?§« pgr. 

18. R^^tl^nemS^WbTV^TfectVitfDU^S, fcfUSWX, tfU 
H U ^SXte^ V -f > F U ^ST^§it^ 1 TbS 1 6 fB*S©{fc-8-^kb < 

com, xtt-enso«jB3n«b. 

19. Wf*5J172rSl 8 ffi«©^*|jt)b Xfc^nS©JgJS?n*&£ 
ffc©M/«„ 

2 1. T5 i y->>A 2 S^^|a#i-^^©^^ijx^MjT i ^§lt^l 
9 flB*t©iKj&fe. 

2 2. 7t / y >A 2A ^Mi#T§^i©MIJXHWJT^5»f ^ 1 

9 mm&Mmo 

9f3«CDM#f„ 
2 4. T5=V ^>S«H*ftKSaT**W^l 9|3«©|lJ» 0 
2 5. 7ry 5>>A 2 jftai*? & * W^Ig 1 9 f3«©ffi/«o 
2 6 . 75V v>A 2A ^#:M^ijTab^W^ 1 9 13«C0K^ o 

2 7. 7 5V ~> > a 2 B §: & z> m^m 1 9S3m©iij» 0 

2 9 . #N^«!lT££W^ 1 9 73rSW 2 1 , 2 3 75SgS3fc3f 2 
5 , 2 7 ©ViTn*>tefB«©Jfl^*. 

3 o. ^»©^^ij, WmM«JT&^tt«ll 9MM2 1, iff 
^2 3 7bSW^2 5, &&Zmi7fcm2 7©V^-rn^fcfB«c©l3«c©«% 0 
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3 1. mB&mmmmr&%m>$m3 ogBftoffiu&ft. 
1 9 iE*©a^o 

3 4 . £Ng{£MJ©§«£cD&©!ji ^ i~i8 mmoik&mh u < «^©^> x 

^BfrfflT? 1 9 sB«©ffl^#lc 

3 6. jfii*&l$T3!U W^SP*«^«JX«-f>XU>^S'l4ii3t^JT$»^W^ 
1 9 flBtt£>ffij&4b. 

3 9. If^Jg 1 (CfH«L,7t^^^ ^©^fcte^n 6 7^7^ 

41. (1) 5- [2-757-4- (2-7U;i0 -5-HU$^JW -1 

.(2) 5- [2-757-4- (2-7UJW -5-k'U5^JH - 1 -X=P;V 

-1, 2-5?tHD-2-t!US?;>, 

(3) l-TU;V-5- [2-757-4- (2-7'J;W -5-tfU5^n;W 
-1, 2-^tFD-2-^Jv*7X 
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